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Project Description 

Sunoco Pipeline L.P. (SPLP) requests a major permit modification for a change in the installation method 
of the 20-inch and portions of the 16-inch diameter pipelines previously permitted as the 0620 Horizontal 
Directional Drill (HDD) in Middletown Township, Delaware County.  This permit request is to convert the 

HDD to a direct pipe through the residential areas Riddlewood Drive and Southeast Pennsylvania 
Transportation Authority’s (SEPTA) Railroad, a conventional auger bore under Glen Riddle Road, and 

conventional open trench construction through Wetland WL-11 and Stream S-I2.   

During the pilot hole drilling phase on the permitted 0620 HDD for the 16-inch pipeline installation through 
this area, there were several inadvertent returns (IRs) which resulted in drilling mud/fluid entering Waters 

of the Commonwealth, including three unnamed tributaries to Chester Creek (Streams S-I1, S-I2, and S-
I3) and a wetland (WL-I1).  In order to contain and clean-up these IRs, SPLP installed sand bag 
containments, flumes, and pump arounds.  In addition, groundwater was encountered at the eastern end 

of the HDD near Stream S-I2, resulting in dewatering issues and safety concerns in the pits. As a result, 
given SPLP’s experience during the 16-inch HDD at this location, SPLP has elected install the pipelines 

through this area with an alternate installation method that eliminates the potential for IRs to impact Waters 
of the Commonwealth. 

This permit modification requests the conversion of an approximate 0.66-mile (3,500 feet) HDD to a 
combination of direct pipe, conventional bore, and open cut installation methods for the 20-inch and portions 

of the 16-inch diameter pipelines.  The new installation method will involve the open cut of Wetland WL-I1, 
an Exceptional Value (EV) wetland, to install both pipes and an open cut to install the 20-inch pipe across 

Stream S-I2 (refer to Attachments C and E for additional information about these water resources).  An 
open trench installation method across these resources will result in temporary, short term impacts to 

streams and wetlands, but will eliminate the risk of uncontrolled discharges associated with IRs and 
facilitate restoration of areas where IR containment measures remain or were implemented in these 
resources. 

Stream S-I2 will be crossed in accordance with PPP’s original Chapter 105 Joint Permit Application utilizing 

one of the following open-trench excavation methods for installation of the pipeline across waterbodies 
(refer to the E&S Plan standard typical drawings for details): 

• Dry Open Cut -   Minor waterbodies with no flow at the time of construction may be crossed using 
the open-cut crossing method. 

• Dry Flume – A flumed crossing directs and contains the stream flow through an alternate 
mechanism across the stream channel to allow for the trenching and pipe installation to occur in 
dry conditions.  Where practical, this allows for drier trenching, pipe installation, and restoration 

while maintaining continuous downstream flow.   

• Dry Pump Bypass - The dam and pump bypass method may be used for crossings of waterbodies 
where pumps can adequately transfer stream flow volumes around the workspace.  Similar to the 
flume crossing, this method allows for drier trenching, pipe installation, and restoration while 

maintaining continuous downstream flow.    

• Dry Cofferdam – The cofferdam method, typically used on large streams/rivers, involves the 
installation of a cofferdam to isolate and divert flow around the workspace in two phases. The first 

phase consists of the cofferdam installation on one of the banks and approximately halfway into 
the river to allow safe and dry installation of the pipeline across the river. The second phase involves 

the same process but from the opposite bank. This method allows continuous flow around the 
workspace and eliminates concerns about sensitive species passage. 

The selected open cut, dry stream crossing method will convey stream flow across the workspace and 
outlet downstream within the permitted limit-of-disturbance, such that work will be conducted in a dry stream 

channel.  After the stream flow is contained and directed/conveyed across the work area, the trench will be 
excavated, and the 20-inch pipe will be installed via the open trench method through the stream in 
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accordance with all permit conditions and requirements.  In order to efficiently complete all construction 
activities and minimize resource impacts, SPLP is proposing a 50-foot-wide limit of disturbance (LOD) 

across the perennial stream (S-I2).   

Wetland WL-I1 will be crossed via the open trench method for both the 20 and 16-inch pipelines in 
accordance with all applicable permit conditions and requirements.  In order to efficiently complete all 

construction activities and install both pipes at the same time through Wetland WL-I1 while minimizing the 
duration of construction and maintaining safety standards for working near “hot lines”, SPLP is requesting 
an approximately 110-foot wide LOD through the PEM portion of WL-I1:  there will be no impact to the PFO 

portion of this EV wetland.  A large portion of the requested LOD in wetland WL-I1 is currently disturbed as 
part of the Mariner East 1 valve station upgrades as well as the approved restoration efforts associated 

with the previous IRs in this area.  

Timber mats and bridges will be placed within the travel lane where the wetland and stream are crossed to 
avoid soil compaction, allow for trench excavation, segregation of the wetland topsoil and stream substrate 
material, and stockpiling of excavated materials.  Once the pipes and appropriate trench plugs are installed, 

the trench will be backfilled, restored to pre-existing elevations and hydrology, and revegetated.  All work 
will be conducted in accordance with permit conditions/requirements as well as the revised/updated Erosion 

& Sediment and Restoration plan (refer to Attachment D of this permit modification).  The requested 
modification will not result in any loss of wetland area or water quality/quantity, and the localized resource 

impacts are considered minor and temporary.    

Refer to Attachment C - Environmental Assessment for a discussion of existing conditions, potential 
impacts, mitigation/restoration, antidegradation compliance, and agency coordination associated with this 
requested change in construction method.  In addition, Attachment E provides an updated Site Plan and 

Aquatic Resource Impact tables for the requested modification. 

Alternatives Analysis  

The crossing of stream resources is unavoidable due to the linear nature of the proposed PPP Project, and 
as described in the Environmental Assessment, S1.B – Water Dependency (refer to Attachment C of this 

permit modification).  Therefore, to avoid direct impacts to these resources, SPLP originally planned to HDD 
under both the wetland and stream. However, there were complications encountered during the 16-inch 
pipeline HDD and drilling fluid discharges resulted in IRs into the Waters of the Commonwealth.   

SPLP evaluated other routes around the area, but these are limited due to the density of roads and 

residential properties surrounding the proposed route.  In addition, a route to the west or east would likely 
impact more forested areas, possibly wetlands, and require a “greenfield”, or new, right-of-way through 

these areas resulting in more permanent forested impacts.  Similarly, a conventional auger bore was 
evaluated for the wetland and stream areas, but it was determined not to be feasible due to the underlying 
geology and concerns regarding groundwater management.  SPLP evaluated an open cut of the existing 

permitted right-of-way and determined this would have the least impact and is the most effective means for 
installing the pipelines and restoring the previous IR areas.   

In conclusion, given the IRs that occurred during the initial HDD attempt, SPLP has elected to utilize an 

alternate method of installation.  Alternative routes were evaluated but were not considered favorable as 
they could likely result in more permanent impacts to environmental resources, as well as residential and 

developed areas. Therefore, the professional opinion of the HDD Reevaluation Team, consisting of the 
Geotechnical Evaluation Leader, Professional Geologists, Professional Engineers, and other construction 
specialists, is that an open cut with a dam and pump bypass in place for the stream crossing will have the 

least impact, as the wetland area and stream flow will be managed in accordance with all permit conditions 
(dam and pump) and can completed in the most efficient and timely manner, including 

restoration/stabilization of all resources.  
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Facing north, view of wetland from access road (Martin's Lane, near Aqua facility), path of existing 

underground infrastructure and proposed workspace. Mats in place for ME1 Operations activity, not 

ME2 related.

Facing northeast, view of wetland from the access road (Martin's Lane, near Aqua facility), path of 

existing underground infrastructure and proposed workspace. Mats in place for ME1 Operations 

activity, not ME2 related.
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Facing north, view of wetland from the access road (Martin's Lane), path of existing underground 

infrastructure and proposed workspace. Perimeter controls, orange safety fence, and sand bag 

containments in place for inadvertent return response.

Facing southwest, view of wetland from the northeastern extent, path of existing underground 

infrastructure and proposed workspace. Perimeter erosion controls in place following stabilization of 

inadvertent return locations.

Notes:  02/02/2019 -- Wetland WL-I1 Notes:  02/02/2019 -- Wetland WL-I1 

Facing west, view of wetland from northern extent across the existing underground infrastructure 

and proposed workspace.

Facing south, view of wetland from the northern extent, path of existing underground infrastructure 

and proposed workspace. Mats in place for ME1 Operations, not ME2 related.

Notes:  02/02/2019 -- Wetland WL-I1 Notes:  02/02/2019 -- Wetland WL-I1 

Photo Log - 0620 HDD Major Modification 

Insert Photo Here

Notes:  02/02/2019 -- Wetland WL-I1 Notes:  02/02/2019 -- Wetland WL-I1 



Photo Log - 0620 HDD Major Modification 

Insert Photo Here

Notes:  02/02/2019 -- Stream S-I1:  floodway impact only Notes:  02/02/2019 -- Stream S-I1:  floodway impact only

Facing southeast, view of Stream S-I4 along the bank that parrallels the modification LOD (shown 

as linear open area in photo).   Stream will not be impacted.
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Facing south, view of Stream S-I1 south of access road (Martin's Lane) after flowing through 18-

inch corrugated pipe under access road. Stream located on east side of existing aboveground 

infrastructure.  Stream will not be impacted.

Facing southwest, view of Stream S-I2 as it flows northeast to southwest through proposed 

workspace. Stream bed and banks were recently stabilized following clean up and restoration of 

inadvertent returns.

Notes:  02/13/2019 -- Stream S-I4:  floodway impact only

Facing northeast, view of Stream S-I2 just south of the confluence where Stream S-I1 flow into 

Stream S-I2. 

Notes:  02/04/2019 -- Stream S-I3:  floodway impact only

Facing northeast, view of Stream S-I3 at the confluence of Stream S-I2. Stream S-I3 flows into 

Stream S-I2 northeast of existing aboveground infrastructure and along the boundary of wetland WL-

I1.  Stream will not be impacted.

Facing south, view of Stream S-I1 through wetland WL-I1. Stream flows north to south through 

wetland complex, along PFO and PEM boundary then under access road (Martin's Lane) where it 

converges with stream S-I2.  Stream will not be impacted.

Intentionally Left Blank

Notes:  02/04/2019 -- Stream S-I2 (UNT to Chester Creek) Notes:  02/04/2019 -- Stream S-I2 (UNT to Chester Creek)
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CHAPTER 105 ENVIRONMENTAL ASSESSMENT FORM 

Included
Item 

Location

Note: The Department may waive a specific information requirement in writing, at the request of the 
Applicant, during the pre-application review process if the Department determines the information is not 
necessary to complete the review.

Module S1:  Project Summary

This module is intended to organize information in order to present an overall summary of the project scope, certain key information 
requirements and when applicable, a comprehensive view of the overall project and related projects.

A. Provide an overall project description and If the answer to the question below is YES, address CEA 
requirements; otherwise proceed to S1.B Comprehensive Environmental Assessment (CEA) when applicable.  
Answer the following question: 

Mod 
S1.A;  
Att A

Does the "overall" project require more than one Ch. 105 permit in more than one county 
or will the project be completed in more than one phase?  Yes  No

B. Provide information related to the project purpose, need, water dependency and summarize the amount and 
type of resources present and the temporary and permanent impacts proposed to those resources. 

Mod 
S1.B

Module S2:  Resource Identification and Characterization

This module is intended to organize information related to the identification of the resources present on the project site and to characterize 
those resources that may be affected by the proposed project.

A. Provide the standard resource identification information, location map, wetland determination or delineation 
reports; watercourse reports; identification and qualifications of preparers; location map, and answer the related 
questions. 

App. 
S2.A-1; 
S2.A-2

Is the site located within or adjacent to any of the following; or within 100 feet of items vii or viii?

i. National, state or local park, forest or recreation area  Yes  No

ii. National natural landmark  Yes  No

iii. National wildlife refuge, or Federal, state, local or private wildlife or plant sanctuaries  Yes  No

iv. State Game Lands  Yes  No

v. Areas identified as prime farmland  Yes  No Mod 
S3.B

vi. Source for a public water supply  Yes  No Mod 
S3.B; 
App 
S2.A-4

vii. A National Wild or Scenic River or the Commonwealth’s Scenic Rivers System  Yes  No

viii. Designated Federal wilderness area  Yes  No

B. Identify all aquatic resources present on the project site and provide an identifier, the resource type; size of the 
resource(s); fishery designations, Ch. 93 uses and special protection status; and Exceptional Value (EV) wetland 
analysis. 

Mod 
S2.B;  
Att. E

C. Provide the following information related to habitat for Federal threatened and endangered (T&E) plant and 
animal species or State T&E species or species of special concern - copies of search forms or search receipts; 
identification of avoidance and minimization efforts taken to resolve identified conflicts. 

Mod 
S2.C;  
Att. G; 

Did the PNDI search or agency coordination identify any potential conflicts?   Yes  No Att. G

 If the above is answered YES; answer the following two questions related to PNDI Coordination: 

a. Is the applicant utilizing a sequential review of the PNDI coordination?  Yes  No Att. G

b. Is the applicant utilizing a concurrent review of the PNDI coordination?  Yes  No Att. G
D.

Characterize the aquatic resources: riverine, wetland and lacustrine present on the project site that are proposed 
to be directly or indirectly affected by the project.  Including but not limited to the following, resource classification 
information, Level 2 rapid condition assessment results, discussion of resource functions, characterization of 
riparian properties and any other relevant information or studies conducted. 

Mod 
S2.D; 
App 
S2.A-4

Module S3:  Identification and Description of Potential Project Impacts

This module is intended to organize and present information concerning the potential impacts or effects of the proposed project in this
application.  Impacts related to the "over all" project that are proposed under related but separate application(s) should be addressed as 
part of the CEA Policy response under S1.A. 
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A. Provide a summary table of the proposed temporary and permanent direct and indirect impacts for each effected 
resource category (e.g. riverine, wetlands and lacustrine resources). 

Mod 
S3.A

B. If any questions from S2.A Standard Information Response questions were answered YES, discuss in detail 
any potential impacts to those resource(s). 

Mod 
S3.B

IMPORTANT NOTE:  If either item vii or viii from S2.A is answered YES, the project is not eligible as a "Small 
Project Application" type.  Complete all applicable sections of the EA form for the standard application 
type unless an item was otherwise waived by the Department in writing (see previous Note on waiving of 
information requirements). N/A
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Note: The EA provided herein provides information relevant to the major permit 
modification required at the Glen Riddle/0620 HDD Modification in Delaware 
County, Pennsylvania, and includes specific excerpts and information previously 
submitted by Sunoco Pipeline L.P. as part of the approved Pennsylvania Pipeline 
Project (PPP) Chapter 105 Joint Permit (E23-524).



Module S1:  Project Summary 

S1.A  Overall Project Description 

Sunoco Pipeline L.P. (SPLP) requests a major permit modification for a change in the installation 
method for both the 20-inch and portions of the 16-inch diameter pipelines previously permitted 
as the 0620 Horizontal Directional Drill (HDD) in Middletown Township, Delaware County.  This 
permit request is to convert the HDD to a direct pipe through the residential areas at Riddlewood 
Drive and Southeast Pennsylvania Transportation Authority’s (SEPTA) Railroad, a conventional 
auger bore under Glen Riddle Road, and conventional open trench construction through Wetland 
WL-11 and Stream S-I2.  During the pilot hole drilling phase on the permitted 0620 HDD for the 
16-inch pipeline installation through this area, there were several inadvertent returns (IRs) in 
which drilling mud/fluid entered Waters of the Commonwealth, three unnamed tributaries to 
Chester Creek (Streams S-I1, S-I2, and S-I3) and a Wetland (WL-I1).  In order to address these 
IRs (contain and clean-up), SPLP installed sand bag containments, flumes, and pump arounds.  
In addition, groundwater was encountered at the eastern end of the HDD, near Stream S-I2 
resulting in dewatering issues and safety concerns in the pits.  Therefore, given SPLP’s 
experience during the 16-inch HDD at this location, SPLP has elected to install the pipelines via 
an alternate installation method that minimizes impacts to Waters of the Commonwealth.   

This permit modification requests the conversion of an approximate 0.66-mile (3,500 feet) HDD 
to a combination of direct pipe, conventional bore, and open cut installation methods for the 20-
inch and portions of the 16-inch diameter pipelines.  The new installation method will involve the 
open cut of Wetland WL-I1, an Exceptional Value (EV) wetland, to install both pipes and an open 
cut to install the 20-inch pipe across Stream S-I2.  In addition, the overlapping floodways of 
streams S-I1, S-I2, S-I3, and S-I4 will be crossed via open cut (refer to Attachments C (Module 
2) and E for additional information about these water resources).  An open trench installation 
method across these resources will result in temporary, short term impacts to streams and 
wetlands, but will eliminate the risk of uncontrolled discharges associated with IRs and facilitate 
restoration of areas where IR containment measures remain or were implemented in these 
resources. 

Stream S-I2 will be crossed in accordance with PPP’s original Chapter 105 Joint Permit 
Application utilizing one of the following open-trench excavation methods for installation of the 
pipeline across waterbodies (refer to the E&S Plan standard typical drawings for details): 

• Dry Open Cut -   Minor waterbodies with no flow at the time of construction may be 
crossed using the open-cut crossing method. 

• Dry Flume – A flumed crossing directs and contains the stream flow through an alternate 
mechanism across the stream channel to allow for the trenching and pipe installation to 
occur in dry conditions.  Where practical, this allows for drier trenching, pipe installation, 
and restoration while maintaining continuous downstream flow.   

• Dry Pump Bypass - The dam and pump bypass method may be used for crossings of 
waterbodies where pumps can adequately transfer stream flow volumes around the 
workspace.  Similar to the flume crossing, this method allows for drier trenching, pipe 
installation, and restoration while maintaining continuous downstream flow.    

• Dry Cofferdam – The cofferdam method, typically used on large streams/rivers, involves 
the installation of a cofferdam to isolate and divert flow around the workspace in two 



phases. The first phase consists of the cofferdam installation on one of the banks and 
approximately halfway into the river to allow safe and dry installation of the pipeline across 
the river. The second phase involves the same process but from the opposite bank. This 
method allows continuous flow around the workspace and eliminates concerns about 
sensitive species passage. 

The selected open cut, dry stream crossing method will convey stream flow across the workspace 
and outlet downstream within the permitted limit-of-disturbance, such that work will be conducted 
in a dry stream channel.  After the stream flow is contained and directed/conveyed across the 
work area, the trench will be excavated, and the 20-inch pipe will be installed via the open trench 
method through the stream in accordance with all permit conditions and requirements.  In order 
to efficiently complete all construction activities and minimize resource impacts, SPLP is 
proposing a 50-foot-wide limit of disturbance (LOD) across the perennial stream (S-I2).   

Wetland WL-I1 will be crossed via the open trench method for both the 20 and 16-inch pipelines 
in accordance with all applicable permit conditions and requirements.  In order to efficiently 
complete all construction activities and install both pipes at the same time through Wetland WL-
I1 while minimizing the duration of construction and maintaining safety standards for working near 
“hot lines”, SPLP is requesting an approximately 110-foot wide LOD through the PEM portion of 
WL-I1:  there will be no impact to the PFO portion of this EV wetland.  A large portion of the 
requested LOD in wetland WL-I1 is currently disturbed as part of the Mariner East 1 valve station 
upgrades as well as the approved restoration efforts associated with the previous IRs in this area.  

Timber mats and bridges will be placed within the travel lane where the wetland and stream are 
crossed to avoid soil compaction, allow for trench excavation, segregation of the wetland topsoil 
and stream substrate material, and stockpiling of excavated materials in adjacent upland areas.  
Once the pipes and appropriate trench plugs are installed, the trench will be backfilled, and 
restored to pre-existing elevations and hydrology, and revegetated.  All work will be conducted in 
accordance with permit conditions/requirements as well as the revised/updated Erosion & 
Sediment and Restoration plan (refer to Attachment D of this permit modification).  The requested 
modification will not result in any loss of wetland area or water quality/quantity, and the localized 
resource impacts are considered minor and temporary.   

CEA Requirements 

Per PADEP Technical Policy Guidance Document No. 310-2137-006, a Comprehensive 
Environmental Assessment that analyzes the alternatives, impacts, mitigation and 
antidegradation for all structures and activities associated with the overall Project was included 
with the original PPP Chapter 105 Joint Permit Application submitted to PADEP (E23-524. APS 
879056). Specifically, Attachment 11 EAF, Enclosure E Part 3 addresses alternatives; Part 2 
includes impacts; Part 4 identifies impact avoidance minimization and mitigation; and Part 5 
discusses antidegradation.  

Information applicable to this specific permit modification request are presented in this submittal 
as follows:  

• Alternatives – Module S3, S3.F 

• Impacts – Module S3, S3.B 

• Avoidance, Minimization, and Mitigation – Module S4 

• Antidegradation – Module S3, S3.E 



S1.B  Project Purpose, Need, Water Dependency, and Summary of Resources and Impacts 

Project Purpose & Need 

As presented in the original PPP Chapter 105 Joint Permit (E23-524), the overall Project will 
provide transportation service of natural gas liquids (NGLs) with the combined pipelines from the 
Utica and Marcellus Shale formations for both domestic and international markets.  NGLs are 
separated from the natural gas stream before consumer ready (dry) natural gas is shipped on the 
natural gas pipeline network.  Upstream shippers are currently limited by the shortage of NGL 
transport systems.  In addition, the Project will provide various delivery points to local 
Pennsylvania distributors for supply of needed propane supplies, at affordable prices, for use as 
heating and/or cooking fuel by consumers in Pennsylvania and neighboring states, increasing fuel 
access and supply during peak demand periods when supplies would otherwise become short.  
Butane will also be shipped to local markets as a component of gasoline to ensure gasoline 
suppliers can meet seasonal vapor pressure restrictions.   

Water Dependency 

As presented in the original PPP Chapter 105 Joint Permit (E23-524), constructing and operating 
a natural gas liquids pipeline is not, per se, a water-dependent project.  However, because of 
Pennsylvania’s abundant water and wetland resources, any project which travels approximately 
300 miles west to east across the Commonwealth requires the crossing of, and therefore access 
to, waters and wetlands.  The overall Project requires access and proximity to and siting in, on, 
over or under waters and wetlands in order to achieve its primary purpose to transport natural gas 
liquids from Houston, Washington County to SPLP’s existing facility in Marcus Hook, Delaware 
County.  Therefore, the linear nature and approximately 300-mile length of the Project across 17 
counties west to east in Pennsylvania makes the Project water-dependent. 

Summary of Resources & Impacts 

The impacts associated with the Glen Riddle/0620 HDD permit modification will result in 
approximately 0.20 acre of permanent and 0.19 acre of temporary wetland impacts, approximately 
0.01 acre of permanent and no temporary stream impacts, and approximately 0.32 acre of 
permanent and 0.14 acre of temporary floodway impacts [Note:  additional information related to 
the impact calculations is provided in Attachment E].  Although PADEP defines pipeline operation 
and maintenance activities as permanent impacts, the impacts are considered minor/localized 
and temporary as the entire disturbed area of the streams will be restored to preconstruction 
conditions (i.e., elevation, flow, stream substrate, stream banks, hydrologic conditions, etc.).  
Furthermore, the resource crossings will not involve any permanent fill; the streams will not be 
relocated, and there will be no permanent loss of streams or aquatic habitat associated with the 
reroute modification request.  Please refer to Attachment E of this permit modification request 
packet for an updated Aquatic Resource Impact Table. 

The open cut/bore crossing would cross a wetland classified as EV because it is located within 
0.5 mile upstream of a known public or private water drinking supply.  SPLP will restore the 
disturbed EV wetland to its pre-existing condition such that surface water hydrology is restored 
and the re-establishment of hydrophytic vegetation is facilitated.  SPLP will also implement E&S 
best management practices (BMPs) including the appropriate antidegradation best available 
combination of technologies (ABACT) measures for the EV wetland.  No long-term impacts to this 
resource are anticipated.   



The proposed modification would cross streams designated under the Drainage List A of 
Pennsylvania Code, Title 25, Chapter 93, § 93.9h as Trout Stocked (TSF) or drains to TSF and 
Migratory Fishes (MF) and designated by the PA Fish and Boat Commission (PAFBC) as 
approved trout waters (ATW) or drains into ATW streams, and stocked trout streams (STS).  
Accordingly, SPLP will comply with timing window restrictions/limitations (i.e., 3/1 through 6/15 
for ATW) during construction and will work with the appropriate agencies to avoid and minimize 
potential impacts to trout/spawning/migrating fish. 

In addition, an updated Pennsylvania Natural Diversity Index (PNDI) review (PNDI-677014) 
identified potential impacts to a sensitive species within the general area of the proposed 
modification.  Specifically, the PA Fish and Boat Commission (PFBC) identified the Eastern 
Redbelly Turtle (Pseudemys rubriventris), a state-listed Threatened Species, and required further 
review of the proposed modification.  SPLP provided information to the PFBC regarding the 
proposed Glenn Riddle/ 0620 HDD modification on February 13, 2019.  A clearance letter was 
received from PFBC on March 6, 2019.  Per PFBC’s recommended avoidance measures, SPLP 
will maintain a barrier between the Project LOD and Chester Creek, and conduct pre-
constructions surveys for the Eastern Redbelly Turtle.  In addition, should any Eastern Redbelly 
turtles be found, SPLP will contact the PFBC within 48 hours and document the turtle found onsite 
and relocate the turtle to the nearest aquatic habitat.  With implementation of these avoidance 
measures, potential impacts to the Eastern Redbelly Turtle are not anticipated.  For further 
information, please refer to Module 2, S2.C of this Environmental Assessment and Attachment G
of this permit modification request packet for the updated PNDI and agency coordination. 



Module S2: Resource ID & Characterization 

S2.A Location Map & Wetland Delineation Report. 

The original location of the Project is provided in the Location Map prepared and submitted for 
the Project’s Chapter 105 Joint Permit Application for Delaware County.  The applicable page 
from the original application is provided in Appendix S2.A-1 and has been modified to reflect the 
location of the Project with the proposed Glenn Riddle/0620 HDD permit modification as well as 
the locations of the wetland and streams, including floodways affected.

Similarly, an Aquatic Resources Report for Delaware County was prepared in August 2015 and 
submitted as part of the PPP Chapter 105 Joint Permit Application.  The Aquatic Resources 
Report presents the results and conclusions of wetland and stream identification activities 
completed for the entire Project right-of-way.  Excerpts from the Aquatic Resources Report 
(prepared in August 2015) including information on Wetland WL-I1 and Stream S-12 (including 
floodways) and a supplemental Aquatic Resources Report (prepared in March 2016) including 
information on an extended portion of Stream S-12 are included as Appendix S2.A-2. 

One public water supplier’s (PWS) groundwater well was identified within 0.5 mile of the Project 
site at the Aqua PA PWS source and/or facility.  SPLP sent a letter notification requesting 
additional information to the PWS on September 20, 2016 as part of the Project’s Chapter 105 
Joint Permit Application for Delaware County.  The proposed open cut installation method is not 
anticipated to have an impact on groundwater resources or surface water quality and is not 
expected to impact this PWS.  Nonetheless, SPLP notified Aqua PA on March 18, 2019 of the 
proposed permit modification, including revised site plans, which is provided in Appendix S2.A-4. 

S2.B  Aquatic Resources  

For this permit modification request, SPLP identified all aquatic resources present within the 
Project area and the resources that could be affected by the proposed modification including one 
wetland and four streams. The proposed modification includes open cut crossing of one wetland 
and one stream, as well as the floodways of four streams. 

The aquatic resources that would be affected have been identified as Wetland WL-I1 and Streams 
S-I2 (an unnamed tributary to [UNT] Chester Creek), S-I1 (UNT to Chester Creek), Stream S-I3 
(UNT to Chester Creek), and Stream S-I4 (Chester Creek).  

Wetland WL-I1, within the proposed modification LOD, is a palustrine emergent (PEM) wetland 
cover type with dominant vegetation consisting of Japanese stilt grass (Microstegium vimineum), 
dark-green bulrush (Scirpus atrovirens), and lamp rush (Juncus effusus). The soil between 0 and 
12 inches exhibits a low-chroma matrix (10YR 4/2) with a clay loam texture that contains 
redoximorphic features (7.5YR 4/4).  In accordance with 25 Pa. Code § 105.17(1), Wetland WL-
I1 is classified as EV wetland resource due to its proximity to a Public Water Supply (PWS).  
Streams S-I1 and S-I2 are associated water resources.  The Wetland Function-Value Evaluation 
Form from the original application is provided in Appendix S2.A-3.   

Stream S-I2 is identified as a perennial unnamed tributary (UNT) to Chester Creek, with bank to 
bank width of approximately 7 feet.  The left bank height is 3 feet.  The right bank height is 5 feet.  
The stream bed contains a boulder, cobble, gravel, and sand substrate.



Stream S-I1 is identified as an ephemeral stream with a bank to bank width of approximately 2 
feet.  The stream bed contains a silt and organic substrate.  Stream S-I3 is identified as an 
ephemeral stream, with a bank to bank width of 2 feet.  The stream bed contains a sand, silt, and 
organic substrate.  Stream S-I4 or Chester Creek is a perennial stream with a bank to bank width 
of 70 feet.  These streams’ channels will not be crossed by the proposed modification, but their 
floodways are located in the requested LOD. 

Based on review of eMapPA maintained by the PADEP and a review of Drainage List A of 
Pennsylvania Code, Title 25, Chapter 93, § 93.9h, the designated/protected uses and fisheries 
classification for Streams S-I2 and S-I4 are classified as Trout Stocked (TSF), Streams S-I1 and 
S-I3 are classified as drains to TSF, and all four streams are also classified as Migratory Fishes 
(MF) streams.  PFBC designates Streams S-I1 and S-I2, and S-I3 as Drains to ATW and Stream 
S-I4 is classified as ATW.  PFBC also classifies all four streams as Stocked Trout Streams (STS).    

S2.C PNDI T&E plant and animal species or State T&E Species or Species of Special 
Concern Agency Coordination and Search Receipts 

For this permit modification, a request was submitted to the Pennsylvania Natural Diversity Index 
on February 12, 2019 (PNDI-677014) regarding the potential of species of concern or unique 
habitat within the proposed modification corridor.  Based on the results of this search, the PFBC 
identified the Eastern Redbelly Turtle (Pseudemys rubriventris), a state-listed Threatened 
Species, and required further review of the proposed modification.  SPLP provided the requested 
information to the PFBC regarding the proposed Glenn Riddle/ 0620 HDD modification on 
February 13, 2019.  A clearance letter was received from PFBC on March 6, 2019.  Per PFBC’s 
recommended avoidance measures, SPLP will maintain a barrier between the Project LOD and 
Chester Creek, and conduct pre-construction surveys for the Eastern Redbelly Turtle.  Should 
any Eastern Redbelly turtles be found, SPLP will contact the PFBC within 48 hours and document 
the turtle found onsite and relocate the turtle to the nearest aquatic habitat.  With implementation 
of these avoidance measures, potential impacts to the Eastern Redbelly Turtle are anticipated to 
be avoided.  For further information, please refer to Module 2, S2.C of this Environmental 
Assessment and Attachment G of this permit modification request packet for the updated PNDI 
and agency coordination.   

No other T&E plant and animal species, or State T&E Species, or Species of Special Concern 
were identified.  However, as noted above, SPLP is aware of the timing window restriction 
associated with the designated trout streams (i.e., 3/1 through 6/15 for ATW) and will comply with 
timing window restrictions/limitations during construction and will work with the appropriate 
agencies to avoid and minimize potential impacts to trout/spawning/migrating fish.  Again, SPLP 
will provide PADEP with future coordination/responses from PAFBC as they become available. 

Please refer to Attachment G of this permit modification request packet for the updated PNDI 
request and agency submittal. 

S2.D  Resource Classification Information; Level 2 Rapid Condition Assessment Results, 
Resource Function, Riparian properties and any other relevant studies. 

This permit modification requests the conversion of an approximate 0.66-mile (3,500 feet) HDD 
to a combination of direct pipe, conventional bore, and open cut installation methods for the 20-
inch and portions of the 16-inch diameter pipelines.  The new installation method will involve the 
open cut of Wetland WL-I1, an Exceptional Value (EV) wetland, to install both pipes and an open 
cut to install the 20-inch pipe across Stream S-I2.  Because the change in installation method 



would directly or indirectly impact aquatic resources, a brief description of the wetland, stream, 
and floodways (streams S-I1, S-I2, S-I3, and S-I4) are presented below.   

Wetland WL-I1, the three UNTs to Chester Creek, and Chester Creek are located within the 
physiographic province of the Piedmont Upland section.  The surrounding land uses are 
dominated by developed residential areas, including both single family residences and apartment 
buildings; open maintained grass and wooded areas; Riddlewood Drive; Glen Riddle Road; and 
SEPTA Railroad.  There are some existing trees and shrubs in the riparian buffer, but they are 
limited due to the developed nature in the Project area.    

A wetland function-value assessment of Wetland WL-I1 (EV wetland) was conducted and is 
included as Appendix S2.A-3.  As presented therein, the principal functions and values identified 
for this wetland include groundwater recharge/discharge, floodflow alteration, and 
sediment/toxicant retention.  The wetland is also suitable for nutrient removal, sediment/shoreline 
stabilization, and wildlife habitat.  The wetland is not believed to be substantially utilized during 
the migration of wildlife or birds.  

Streams S-I2 and S-I4 are identified as perennial streams. These streams provide potential 
habitat for seasonal spawning of game and non-game fish species. These streams also have the 
potential to be used for resting by a variety of birds and mammals. However, wildlife is likely to 
utilize more remote and secluded areas that offer more protection/cover for resting. As these 
streams are perennial, they support a continuous flow of water with moderate rates of flushing 
and residence times.  Streams S-I1 and S-I3 are ephemeral streams and do not support a 
continuous flow of water.  Streams S-I1 and S-I3 support similar habitat as Streams S-I2 and S-
I4, except for providing a year-round water source. 

Although all four streams are either classified as PAFBC ATW or Drains to ATW streams, 
seasonal migration of trout during spawning would likely be limited to stream Streams S-I2 and 
S-I4 based on their perennial flow characteristics.  Similarly, even though all four streams are also 
designated TSF or drains to TSF, and MF streams, the potential for anadromous fish migration to 
occur is likely limited to Streams S-I2 and S-I4.  Regardless, SPLP is aware of the timing window 
restriction associated with these streams (i.e., 3/1 to 6/15 for ATW) and will work with the 
appropriate agencies to avoid/minimize potential impacts to the streams’ trout resources and 
comply with any agency restrictions or limitations.  SPLP will provide PADEP with all future agency 
coordination/responses as they become available.   

The streams also provide a food source for invertebrates, birds, reptiles, amphibians, and 
mammals.  Growth of herbaceous plants constitute the food chain base that supports primary 
consumers such as invertebrates and small mammal herbivores.  Secondary and tertiary 
consumers are supported by the diversity and abundance of prey in the wetland and stream 
ecosystems.  In addition, most of the streams support photosynthetic algae, overhanging woody 
vegetation, and/or small aquatic vascular plants that support invertebrate herbivores.  Such 
invertebrates are consumed by small reptiles and fish that can inhabit the streams.  Both the 
wetland and streams likely support aquatic insects or amphibians that meet specific prey 
requirements of birds and mammals with an affinity for stream habitats such as raccoon (Procyon 
lotor).  The streams are also likely utilized by a variety of wildlife species as a source of drinking 
water.  

The water quality of the streams is considered good, as evidenced by the TSF and trout 
classifications.  The area is developed residential with a mix of single-family residential lots and 



apartment buildings with open and wooded areas surrounding most of the streams.  The stream 
designations offer recreational and sport fishing opportunities; however, these opportunities may 
be limited due to property access issues (i.e., private property).  



Module S3: Identification and Description of  
Potential Project Impacts

S3.A  Impact Summary 

Table S3.A-1 Summary of Project Impacts  
Permit Modification Request for the Glenn Riddle/0620 HDD Modification 

Resource Category Corps 404 PADEP/105
Temporary 

(acres)
Permanent 

(acres)
Temporary 

(acres)
Permanent 

(acres)
Wetland WL-I1 PEM 0.392 NA 0.191 0.201 
Stream S-I2 0.01 NA NA 0.01
Floodway (S-I1, S-I2, S-I3, SI4) NA NA 0.139 0.316* 

* Floodway disturbance includes the stream impacts within the calculations, i.e. the floodway disturbance is the total proposed 

disturbance according to Chapter 105 regulations. 

S3B.  Standard Information Responses 

The requested permit modification for the Glen Riddle/0620 HDD will not impact any resources 
identified in Module S2, Part A, except for Prime Farmland and potentially one public water supply, 
described below.   

The proposed modification area is located near War Trophy Lane Park (0.07 mile to the east) and 
the Chester Creek Trail (0.09 mile to the west).  War Trophy Lane Park includes baseball fields 
and a recreational swim club and pool.  The Chester Creek Trail is a paved, multi-use trail used 
for walking, running and biking and managed/maintained by Delaware County.  However, the 
proposed modification is not anticipated to result in direct or long-term impacts to the 
purpose/functions of these recreational areas as there would be no change in existing land use.   

Prime Farmland 

The proposed Glen Riddle/0620 HDD permit modification would cross a small amount of 
designated prime farmland soils.  Specifically, this modification would cross approximately 0.18 
acre of prime farmland soils.  However, while the area contains prime farmland soils, no 
agricultural activities occur in the area.  Potential short-term impacts to prime farmland soils 
associated with construction of the Project may include increased soil erosion and sedimentation 
associated with runoff; compaction of soils caused by construction vehicles and equipment; and, 
poor revegetation.  However, SPLP will prevent and minimize impacts on prime farmland soils by 
utilizing the required BMPs to avoid and minimize sedimentation and erosion or runoff, and soil 
compaction where needed.  Specifically, SPLP will employ, as needed general, stabilization and 
structural controls to divert stormwater flows, convey runoff, prevent sediments from moving off-
site, and reduce the erosive forces of runoff waters.  Compost filter socks and other structural 
controls will be utilized during construction activities.  The proposed modification would not have 
long-term impacts on Prime Farmland soils. 

Public Water Supply 

As previously noted, there is one PWS identified within 0.5 mile of the proposed modification. 
SPLP sent a letter notification requesting additional information to the Aqua PA on September 20, 
2016 as part of the Project’s Chapter 105 Joint Permit Application for Delaware County.  The 
proposed open cut installation method will have minimal to negligible impact on groundwater 



resources as well as surface water quality and is not expected to impact this PWS.  Nonetheless, 
SPLP notified Aqua PA on March 18, 2019 of the proposed permit modification, including revised 
site plans, which is provided in Appendix S2.A-4. 

S3.C  Subfacility Details 

Information related to the proposed water obstruction, encroachment activities, and 
temporary/permanent impacts associated with the requested permit modification to open cut 
wetland and stream resources was provided in the original PPP Chapter 105 Joint Permit 
Application (E23-524. APS 879056) and is summarized within this Environmental Assessment, 
as well as the other attachments comprising this permit modification packet.  

S3.D Direct and Indirect Impacts 

As discussed above, direct and indirect impacts for the overall Project were presented in 
Attachment 11, Enclosure E (Part 2) of the original PPP Chapter 105 Joint Permit Application 
(E23-524. APS 879056).  Excerpts from the submittal relevant to the Glen Riddle / 0620 HDD 
modification are presented below.   

Wetland

The open cut crossing (open trench) of Wetland WL-I1 will result in approximately 0.20 acre of 
permanent and 0.19 acre of temporary impacts.  As defined by PADEP, permanent impacts 
include direct and indirect impacts resulting from the placement or construction of the pipeline 
and impacts to those areas necessary for the operation and maintenance of the pipeline.  
Temporary impacts include areas affected during the construction of the Project that will be 
restored when construction is completed.  All physical/ecological impacts are considered minor 
and temporary:  topsoil and subsoils will be segregated, trench plugs will be installed at wetland 
boundaries to maintain wetland hydrology, and the wetland will be restored to its original condition 
(i.e., wetland soils, hydrophytic vegetation, elevation, hydrologic conditions, etc.).   SPLP will not 
maintain the ROW through wetland areas (i.e., no mowing); therefore, the pre-and post-
construction conditions of the wetlands will remain the same. In addition, the Project would not 
involve any permanent fill or conversion of cover type/vegetation, and there would be no 
permanent loss of wetlands or streams associated with this permit modification.  

As previously noted, Wetland WL-I1 is classified as EV as it is located near an identified PWS.  
The ATWS and open cut/trench construction LOD in WL-I1 would be a temporary disturbance to 
the wetlands’ vegetation, hydrology, soils, and functions and values.  In order to reduce impacts, 
SPLP will separate topsoil during construction and replace the wetland soils to their original 
horizon and elevations to maintain the natural seed bed and facilitate revegetation of the disturbed 
wetland area; use timber mats to reduce soil compaction; and, minimize the duration of 
construction to the extent possible.  Based on implementation of these BMPs, effects of the 
requested modification are likely to be minimal.   As previously noted, SPLP will restore the 
disturbed wetland area to its pre-existing condition such that surface water hydrology is restored 
and the re-establishment of hydrophytic vegetation is facilitated.  SPLP will also implement E&S 
BMPs and the appropriate ABACT measures for this EV wetland.  Consequently, the functions 
and values of Wetland WL-I1 will incur nominal impacts and its classification as EV will not be 
altered. Similarly, temporary and minor impacts would occur to the food chain, nesting/resting, 
and feeding activities within the wetland. Additional detail regarding wetland construction methods 
were provided in the Project’s Chapter 105 Joint Permit Application in Attachment 11 Enclosure 
E Part 2. 



Streams   

The open cut crossing of Stream S-I2 will result in approximately 0.01 acre of permanent and no 
temporary impacts, since the entire construction right-of-way will be maintained for operation.  
Construction activities within the floodways of Streams S-I1, S-I2, S-I3, and S-I4 will result in 
approximately 0.32 acre of permanent and 0.14 acre of temporary floodway impacts.  As defined 
by PADEP, permanent impacts include direct and indirect impacts resulting from the placement 
or construction of the pipeline and impacts to those areas necessary for the operation and 
maintenance of the pipeline. Temporary impacts include areas affected during the construction of 
the Project that will be restored when construction is completed, and the total floodway impacts 
include the total stream impacts.  All physical/ecological impacts are considered minor and 
temporary as the streams would be restored to their original condition (i.e., elevation, flow, stream 
substrate, hydrologic conditions, etc.).  In addition, the Project would not involve any permanent 
fill and there would be no permanent loss of streams associated with the Project.  

Impacts to Stream S-I2 would occur as a result of in-stream construction activities and would 
result in a temporary localized increase in turbidity levels and downstream sediment deposition. 
Sediments that become suspended during the short period of in-stream disturbance (i.e., 
installation of the dam and pump) are expected to settle out of the water column relatively quickly.  

Temporary impacts would occur to aquatic life in the streams at or downstream from the 
construction site (pipe crossing), including potential degradation of benthic habitat due to direct 
disturbance to the bottom substrate in the trench zone, and associated disturbances to aquatic 
vegetation and invertebrates with the construction ROW.  Indirect impacts from sedimentation 
may affect areas downstream, but generally conditions would be expected to resolve relatively 
quickly (e.g., dry crossing methods involving in-stream excavation would have a limited effect on 
downstream sedimentation for a period of 1 to 3 days). 

Indirect, long-term impacts to fish spawning/migration could occur if substantial changes to 
Stream S-I2 (as it is a perennial stream) substrate or current patterns result from Project 
construction.  However substantial changes to stream substrate and current patterns are not 
anticipated because the native stream substrate will be replaced, and stream bed and banks will 
be restored as closely as possible to the original contours following construction. Furthermore, 
SPLP is aware of the timing window restriction associated with trout streams (i.e., 3/1 to 6/15 for 
ATW) and will work with the appropriate agencies to avoid/minimize potential impacts to trout 
resources and comply with any agency restrictions or limitations.  No impacts to fish 
spawning/migration are anticipated during Project operations. 

Impacts to riparian areas have been minimized to the maximum extent practicable by locating the 
stream crossing and ATWSs in areas previously disturbed by construction and restoration of IRs 
in the area.  In addition, riparian buffers and stream banks disturbed by the Project will be 
revegetated (seeded/planted) following construction as soon as practicable to facilitate vegetative 
growth along the stream channel in accordance with the included E&S Plan (Attachment D of this 
permit modification packet).  For more information please refer to Attachment 11, Enclosure E 
(Part 4) Impact Avoidance, Minimization and Mitigation Procedures of PPP’s Chapter 105 Joint 
Permit Application.  

In addition to the above, Project construction will result in no fill, aboveground facilities or alteration 
of surface elevations/contours are proposed within the streams’ floodways as they will be restored 



to pre-construction conditions.  As such, the modification would not result in long-term impacts to 
the associated floodways. 

Construction of the proposed Project is not expected to affect the flushing characteristics of the 
streams.  In addition, the Project will not alter the volume of water or flow rates that the streams 
typically/naturally experience. Furthermore, the stream channel will be restored to pre-
construction contours, thereby restoring pre-existing flushing characteristics and patterns within 
the stream crossed. Similarly, operation of the Project would not have any impact on natural 
drainage patterns. 

Construction of the proposed modification is not expected to affect groundwater discharge that 
may be important for supporting stream baseflow or hydrology.  Trench plugs will be installed in 
the trench at the entry and exit of all streams crossed to prevent draining of streams along the 
trench line. In addition, there are no groundwater control features or interceptor structures 
incorporated into the Project design.  Topographic contours and drainage patterns will be restored 
following construction of the Project and impacts to groundwater discharge are not anticipated. 

As there are no proposed aboveground facilities associated with this permit modification request, 
construction will not negatively impact the ability of the wetland and streams to either store or 
control storm and flood waters.  

SPLP has designed the Project to avoid and minimize impacts to stream resources to the greatest 
extent possible. SPLP will conduct all activities in accordance with the Chapter 102 Permit 
requirements and will implement erosion and sediment control BMPs and ABACT measures, as 
necessary.  Thus, this requested permit modification will not cause long-term degradation of water 
quality, alter flow volumes, or change the direction of flow. 

S3.E Antidegradation Analysis  

An Antidegradation Analysis was prepared for the overall Project and submitted as part of the 
PPP Chapter 105 Joint Permit Application (E23-524. APS 879056) in Attachment 11, Enclosure 
E (Part 5).  The Antidegradation Analysis was prepared in accordance with 25 Pa. Code § 
105.14(b)(11).  Specifically, SPLP’s Joint Permit Application for a Pennsylvania Water Obstruction 
and Encroachment Permit Application for the Project needed to ensure consistency with State 
antidegradation requirements contained in Chapters 93, 95 and 102 (relating to water quality 
standards; wastewater treatment requirements; and erosion and sediment control) and the Clean 
Water Act (CWA) (33 U.S.C.A. § § 1251—1376).  

PADEP has implemented an Antidegradation Program to promote the maintenance and 
protection of existing water quality for Exceptional Value (EV) waters, and the protection of 
existing uses for all surface waters (PADEP 2003).  Wetland WL-I1 is classified as an EV water 
and UNTs to Chester Creek (Streams S-I2, S-I1, S-I3) and Chester Creek (Stream S-I4) are 
classified as Trout Stocked (TSF), or drains to TSF, MF streams, and ATW or drains to ATW.  
Therefore, the antidegradation requirements applicable to this permit modification include 
protection of existing instream water uses (93.4a(b)) and the level of water quality (93.4a(d)) of 
EV waters.  

• Section 93.4a(b) states that “Existing instream water uses and the level of water quality 
necessary to protect the existing uses shall be maintained and protected.”  In order to 
reduce water use impacts, SPLP has limited the land disturbance to the excavated trench 
line, and temporary minor grading of the stream banks at the travel lane crossing, as 



required; limited the time/duration of in-stream construction (typically less than 2 days); 
designed the crossings such that the pipeline will be 5 feet under the streams, as 
compared to the PADEP 3 foot depth requirement; and, implemented erosion and 
sediment control measures for all land disturbances in accordance with PADEP’s Erosion 
and Sediment Pollution Control Program Manual (PADEP 2012) as demonstrated 
throughout the Project’s ESCGP Permit applications.  With the proper implementation and 
maintenance of these protective measures, construction-related Project impacts to water 
quality such as increased turbidity related to sedimentation and in-stream construction will 
be minor, temporary, and localized and will not adversely impact or degrade the water 
resources.  Specifically, the water quality and designated/existing uses of Stream S-I2, 
and the floodways of Streams S-I1, S-I2, S-I3 and S-I4 will be maintained and protected 
post-construction.   

• 93.4a(d):  Protection for Exceptional Value Waters states that “The water quality of 
Exceptional Value Waters shall be maintained and protected.”  The proposed Project will 
protect and maintain the existing/designated uses and water quality of the EV wetland 
impacted by this requested permit modification.  Specifically, SPLP will install both pipes 
at the same time to minimize the duration of construction through Wetland WL-I1 while 
maintaining safety standards for working over “hot lines”, and SPLP limit construction 
activities to the PEM portion of Wetland WL-I1 such that there are no impacts to the PFO 
portion of this EV wetland.  A large portion of the requested LOD is currently disturbed as 
part of the ME1 valve station upgrades as well as the approved restoration efforts 
associated with the previous IRs in this area.  SPLP will limit the land disturbance to the 
excavated trench line and minor grading of the travel lane crossing, as required; 
roots/stumps will be left in place, to the extent possible, so that the roots stabilize the soils 
(minimize erosion), and re-establishment of native vegetation is facilitated; require the use 
of timber mats when working in and travelling through the wetland; design the crossing 
such that the 20-inch and 16-inch pipe will be 4 feet under wetlands, as compared to the 
PADEP 3 foot depth requirement; and, implement erosion and sediment control measures 
for all land disturbances in accordance with PADEP’s Erosion and Sediment Pollution 
Control Program Manual (PADEP 2012) as demonstrated throughout the Project’s 
ESCGP Permit applications. 

In addition, SPLP has incorporated ABACT BMPs into their E&S Plan to further reduce 
potential erosion and sediment impacts to the EV wetland crossing.  Specifically, standard 
and ABACT BMPs that SPLP will implement to control/manage erosion and sedimentation 
within the Project area include: 

• Use of wash racks at rock construction entrances; 

• Placement of compost filter socks on the downgradient side of the filter bags and/or 
dewatering structure; 

• Application of erosion control blanket within 100 feet of receiving waters and on 
slopes 3:1 (H:V) or steeper;  

• Installation of compost filter socks at slope breaker outlets to provide additional 
filtration prior to discharge to surface waters; 

• Installation of berms and trenches to promote infiltration and manage flow rate; 



• Implementation of the PPC Plan; and, 

• Application of permanent seeding for site restoration. 

As previously stated, Project impacts to streams and EV resources, will be minor, 
temporary, and localized.   As further demonstrated above, Project implementation of the 
requested crossing method, PADEP-approved ABACT BMPs identified above, and the 
revised 102 drawings (Attachment D of this permit modification request packet) will ensure 
the maintenance and protection of the overall water quality of the streams by 
reducing/controlling turbidity associated with sedimentation and in-stream construction 
activities.   

Chapter 93.4c(a)(2) requires the protection of endangered or threatened species if PADEP has 
confirmed the presence, critical habitat, or critical dependence of endangered or threatened 
Federal or Pennsylvania species in or on a surface water.  Accordingly, SPLP has coordinated 
and will continue to coordinate with federal and state agencies to identify and ensure protection 
of any endangered and threatened species and/or their critical habitat, or dependence on the 
surface waters crossed by this requested permit modification.  Please refer to Module 2, S2.C of 
this Environmental Assessment and Attachment G of this permit modification request packet for 
additional information related to the protection of endangered/threatened species associated with 
the requested modification (i.e., Eastern Redbelly Turtle). 

Chapter 93.6 states that a project will not introduce/discharge any substance “in concentrations 
or amounts sufficient to be inimical or harmful to the water uses to be protected or to human, 
animal, plant, or aquatic life,” including actions that could produce turbidity.  The requested permit 
modification will result in minor, temporary, and localized impacts to surface waters of the 
Commonwealth.  The requested permit modification does not involve any permanent 
structures/facilities that will discharge any treated or created industrial wastewater, nor will it alter 
the existing natural conditions (chemical, biological, or physical) of the water resources crossed 
by the Project.  In addition, the Project does not involve the addition or discharge of any toxic 
(Section 93.8a) or harmful substances into the waters of the Commonwealth.  All water resources 
will be restored to their pre-existing conditions following Project construction such that their 
designated/existing water uses are not impacted by the Project.  Accordingly, the proposed 
Project does not have the potential to alter the water quality such that the existing water uses or 
aquatic life of the EV resource will be affected.   

Please refer to the complete Antidegradation Analysis for additional details/information.  

S3.F Alternatives Analysis  

An Alternatives Analysis was prepared and submitted as part of the PPP Chapter 105 Joint Permit 
Application (E23-524) in Attachment 11, Enclosure E (Part 3).  For this permit modification 
request, an Alternatives Analysis specific to the Glen Riddle/0620 HDD Modification has been 
prepared.   

The crossing of stream resources is unavoidable due to the linear nature of the proposed PPP 
Project, and as described in the Environmental Assessment, S1.B – Water Dependency (refer to 
Attachment C of this permit modification).  Therefore, to avoid direct impacts to these resources, 
SPLP originally planned to HDD under both the wetland and stream. However, there were 
complications encountered during the 16-inch pipeline HDD and drilling fluid discharges resulted 
in IRs into the Waters of the Commonwealth.   



SPLP evaluated other routes around the area but are limited due to the density of roads and 
residential properties surrounding the proposed route.  In addition, a route to the west or east 
would likely impact more forested areas, possibly wetlands, and require a “greenfield”, or new, 
right-of-way through these areas resulting in more permanent forested impacts.  Similarly, a 
conventional auger bore was evaluated for the wetland and stream areas, but it was determined 
not to be feasible due to the underlying geology and concerns regarding groundwater 
management.   

Because of the IRs that occurred during the initial HDD attempt, SPLP has elected to use a 
combination of alternate methods of installation.  Alternative routes were evaluated but were not 
considered favorable as they would likely result in more permanent impacts to environmental 
resources, as well as residential and developed areas. Therefore, the professional opinion of the 
HDD Reevaluation Team, consisting of the Geotechnical Evaluation Leader, Professional 
Geologists, Professional Engineers, and other construction specialists is that an open cut with a 
dam and pump bypass in place for the stream crossing will have the least impact, as the wetland 
area and stream flow will be managed in accordance with all permit conditions (dam and pump) 
and can completed in the most efficient and timely manner, including restoration/stabilization of 
all resources and previous IRs. 

S3.G Potential Secondary Impact Evaluation 

A Resource ID and Project Impacts Report was prepared and submitted as part of the PPP 
Chapter 105 Joint Permit Application (E23-524) in Attachment 11, Enclosure E (Part 2).  Potential 
secondary impacts to wetland/streams and the aquatic habitat, water quantity, and water quality 
resulting from the Project were discussed in Section 4.1 of the report.  Excerpts applicable to the 
proposed permit modification affected wetland and streams and additional pertinent information 
are discussed below. 

Potential secondary impacts to wetland/stream habitats could result from the modification 
including short-term release of sediments into waterways and vegetation clearing, that could 
result in the temporary displacement of wildlife to adjacent areas.  These short-term impacts 
adjacent to and downgradient of the LOD could temporarily alter substrate and make it less 
suitable for spawning and foraging, and may create temporary turbidity that could alter the feeding 
habits of local wildlife.  In addition, the clearing of vegetation reduces the shelter and buffer 
capacity to adjacent habitats and creates new edge habitat when located through greenfield 
areas.  SPLP has mitigated for these potential secondary impacts by minimizing/reducing the 
area of disturbance and clearing, and minimizing the duration of construction activities in stream 
and wetland areas, implementing the E&S BMPs (Attachment D) and appropriate ABACT 
measures, and restoring the disturbed areas with vegetation to avoid impacts off the ROW. 

Other potential secondary impacts to wetlands such as the introduction of invasive or exotic 
vegetation will be avoided by topsoil segregation of trench material, which maintains the native 
seed source, and the prompt establishment of native or temporary cover immediately following 
construction.  In addition, restoration of wetland areas by planting native shrub vegetation will 
avoid secondary impacts to adjacent habitat caused by changes in vegetative community or 
establishment of invasive or exotic vegetation.   

Potential secondary impacts on adjacent stream/aquatic habitat functions could result from the 
short-term release of turbid waters and vegetation clearing, resulting in the temporary 
displacement of wildlife that use adjacent areas for spawning, foraging, nesting, rearing, and 



resting.  However, the potential secondary impacts from the release of turbid waters, at most, will 
be negligible in nature given the short duration of in-stream construction, the intermittent flow 
characteristics of the streams, and through implementation of temporary and permanent E&S 
controls (refer to Attachment D of this permit modification packet).  As noted above, the streams 
have some riparian areas which would be revegetated.  Restoration of these areas with native 
plant species will minimize potential secondary impacts to adjacent habitat from the establishment 
of invasive or exotic vegetation.   

Potential secondary impacts on water quantity or the hydrology of streams could result from 
changes in natural/current drainage patterns and alteration in flow and water levels from 
construction.  However, the modification does not involve any stream relocations, enclosures, 
channel deepening/dredging activities, and addition of structures or impervious surfaces in the 
wetland/stream complex.  Given that the modification does not involve direct impacts to natural 
and current drainage patterns, the modification will likewise not result in secondary impacts to 
natural and current drainage patterns. Temporary dam and flow bypass methods will be used to 
maintain a continuous downstream flow during construction.        

Potential secondary impacts to stream water quality beyond the Project’s limit of disturbance 
could result from: release of sediments/turbid waters from trenching, dewatering, clearing and 
grading of adjacent land and stream banks, and post-construction stream bank subsidence; and, 
release of pollutants from construction equipment or activities adjacent to waters.   However, in 
accordance with the Chapter 102 E&S requirements, trench dewatering will be monitored and 
directed into appropriate receiving structures located in well-vegetated uplands to allow for 
filtration.  Released water will naturally infiltrate to prevent secondary impacts to water quality of 
streams outside the ROW.  Potential secondary impacts from stream bank subsidence will be 
avoided by leaving roots/stumps in place, except for over the trench, and by 
stabilizing/revegetating stream banks as soon as possible after construction.  Post-construction 
monitoring will ensure that successful restoration occurs, or necessary corrective actions are 
implemented to result in successful restoration, thereby avoiding potential secondary impacts 
from stream bank subsidence/subsequent downstream erosion and sedimentation.  Additionally, 
aerial and ground inspections during Project operation will identify stream bank subsidence and 
soil erosion issues which will be rectified by repairs or installation of temporary erosion control 
devices until permanent erosion control measures become effective.   

Potential secondary impacts to adjacent resources will be avoided and minimized to the extent 
possible such that there is no loss of aquatic habitat, water quantity, or water quality.  

S3.H Potential Cumulative Impacts 

A Cumulative Impact Analysis (CIA) was prepared for the overall Project and submitted as part of 
the PPP Chapter 105 Joint Permit Application (E23-524) in Attachment 11, Enclosure E (Part 6).  
The CIA addresses the cumulative impact for the entire Project and other potential or existing 
SPLP and other oil and gas projects within the Cumulative Impact Assessment Area (CIAA) of 
the Project.   

The wetland affected by construction for the proposed Glen Riddle/0620 HDD modification will be 
restored as a wetland.  Some functions and values of the wetland would be temporarily affected 
during construction.  However, as this wetland extends beyond the Project boundaries, the 
wetland would also continue to provide functions and values during construction as the impact 
area relative to the size of the wetlands is minor.  Furthermore, the PEM wetland affected by the 



modification will be replanted onsite to mitigate temporal impacts to functions and values.  Some 
functions/values may be slightly reduced (wildlife habitat), some will not be altered (groundwater 
discharge), and others may be increased due to the establishment of a thick herbaceous ground 
layer (sediment retention and nutrient removal).  There will be a temporal loss of the previously 
listed functions during construction and near-term post construction until the wetland is restored.   
No permanent fill in wetland is proposed; consequently, no loss of wetland area would result from 
construction or operation of the requested modification in crossing method.  When the impacts to 
the wetlands from the proposed modification are added to the wetland impacts from all other 
projects in the CIAA, a maximum of approximately 47.82 acres of wetlands would be 
disturbed.  However, with implementation of BMPs for each potential or existing project and 
compliance with permit conditions, disturbances to wetlands are (existing projects) or are 
anticipated to be (potential projects) minor and temporary and would result in no more than 
minimal individual and cumulative adverse environmental effects.  

The cumulative impacts to streams (including floodways) associated with proposed modification 
would be limited to the aggregate impacts of the Project (and other potential or existing SPLP 
projects, and other evaluated projects within the CIAA) on waterbodies.  As reported in the CIA, 
implementation of the Project, including the addition of impacts associated with the requested 
modification, and other potential or existing SPLP projects, and other projects evaluated within 
the CIAA will result in a cumulative waterbody disturbance of approximately 64,960 linear feet.  
These disturbances will result in no loss of waters or long-term water-quality and quantity.  As 
documented in the CIA, with the implementation of each potential or existing project in compliance 
with BMPs and permit conditions, all the disturbances to streams are (existing projects) or are 
anticipated to be (potential projects) minor and temporary; therefore, no more than minimal and 
temporary individual and cumulative adverse environmental effects are anticipated.



Module S4: Mitigation Plan

S4.A Avoidance, Minimization and Unavoidable Impacts 

The crossing of Wetland WL-I1, Stream S-I2, (including floodway) and the floodways of Streams 
S-I1, S-I3, and S-I4 is unavoidable due to the linear nature of the proposed PPP Project and as 
described above in S1.B – Water Dependency.  SPLP originally proposed an HDD installation of 
both the 20-inch and 16-inch pipe to avoid direct impacts to these resources.  However, as 
described in the Project Description (Attachment A of this permit modification request) during the 
pilot hole drilling phase on the permitted 0620 HDD for the 16-inch pipeline installation through 
this area, there were several inadvertent returns (IRs) in which drilling mud/fluid entered Waters 
of the Commonwealth.  In order to contain and clean-up these IRs, SPLP installed sand bag 
containments, flumes, and pump arounds.  In addition, groundwater was encountered at the 
eastern end of the HDD, near Stream S-I2 resulting in dewatering issues and safety concerns in 
the pits.  Therefore, given SPLP’s experience during the 16-inch HDD at this location, SPLP has 
elected to abandon any future HDD attempts to install the pipelines through this area and has 
identified an alternate installation method that minimizes impacts to Waters of the 
Commonwealth. 

SPLP evaluated other routes around the area but are limited due to the density of roads and 
residential properties surrounding the proposed route.  In addition, a route to the west or east 
would likely impact more forested areas, possibly wetlands, and require a “greenfield”, or new, 
right-of-way through these areas resulting in more permanent forested impacts.  Similarly, a 
conventional auger bore was evaluated for the wetland and stream areas, but it was determined 
not to be feasible due to the underlying geology and concerns regarding groundwater 
management.  SPLP evaluated an open cut of the existing permitted right-of-way and determined 
this would have the least impact and allow the most effective means for installing the pipelines 
and restoring the previous IR areas.     

Given the existing conditions at the Glen Riddle/ 0620 HDD modification location and numerous 
IRs that occurred during the 16-inch HDD, the HDD evaluation staff has elected to install the 20-
inch and portions of the 16-inch pipeline through this area using an alternate method of 
installation.  Alternative routes were evaluated but were not considered favorable as they would 
likely result in more permanent impacts to environmental resources, as well as residential and 
developed areas. Therefore, the professional opinion of the HDD Reevaluation Team, consisting 
of the Geotechnical Evaluation Leader, Professional Geologists, Professional Engineers, and 
other construction specialists is that an open cut with a dam and pump bypass in place for the 
stream crossing will have the least impact, as the wetland area and stream flow will be managed 
in accordance with all permit conditions (dam and pump) and can completed in the most efficient 
and timely manner, including restoration/stabilization of all resources and previous IRs. 

As demonstrated within SPLP’s Chapter 105 Joint Permit Application (JPA), SPLP has avoided 
and minimized potential impacts to waters from the Project.  In so doing, there is no practicable 
alternative to each of the crossings that would have less effect on each waterbody, and not have 
other significant adverse effects on the environment, taking into consideration construction costs, 
existing technology, safety, and logistics.  Those remaining unavoidable impacts are outlined 
within the resource impact tables located within the Impact Avoidance, Minimization, and 
Mitigation Procedures provided in Attachment 11, Enclosure E, Part 4 of the PPP Chapter 105 
Joint Permit Application (E23-524) and Attachment E of this permit modification request. 



S4.B Repair, Rehab, and Restoration Actions/Proposed Preservation and Maintenance 
Operations 

SPLP will construct the requested permit modification in accordance with the Chapter 102 Permit 
requirements and will implement erosion and sediment control BMPs as required and presented 
throughout this permit modification request, during all construction and restoration activities.  
Please refer to Attachment D of this permit modification request packet for the updated E&S and 
Restoration plans specific to the requested open cut (open-trench) dry crossing of Wetland WL-
I1 and Stream S-I2 (including floodway), and the floodways of Streams S-I1, S-I3 and S-I4.  

In addition, SPLP will implement all protective and/or preventative requirements required by the 
agencies with regard to wild trout resources and species of concern.  Please refer to Attachment 
G of this permit modification request packet for the PNDI Update and Agency Coordination 
specific to the modification. 

S4.C Compensatory Mitigation 

This permit modification request for a construction methodology change to an open cut (open-
trench) dry crossing at the proposed modification would result in minor, short-term, and temporary 
resource impacts.  No permanent fill of wetland or stream and/or relocation of these resources 
would occur.  The wetland and stream would be restored to their original conditions and there will 
be no loss of resource function; therefore, compensatory mitigation is not required or offered.

S4.D Project Monitoring Plan 

Utility Inspection Program & Environmental Compliance Program 

All aspects of construction, operation, and maintenance of the PPP Project are supervised by 
SPLP personnel.  Utility or “Craft” inspectors working on behalf of SPLP are staffed throughout 
all phases of construction to ensure the construction and installation activities are conducted in 
accordance with SPLP, state, local, and federal specifications and standards.      

Supplemental to their Utility Inspection Program, SPLP has implemented a comprehensive 
Environmental Compliance Program (ECP).  The ECP encompasses highly integrated and 
essential program elements designed to ensure compliance with the requirements of the E&S 
Plan, permit conditions, and approved mitigation measures and conditions.  The primary elements 
of the ECP are environmental training; environmental inspection; biological and cultural resource 
monitoring/training; and, agency and Project team notification and documentation requirements. 
Each of these elements is incorporated into the single integrated ECP organization structure and 
execution plan. 

Post-Construction Monitoring 

Wetland WL-I1, Stream S-I2 (including floodway), and the floodways of Streams S-I1, S-I3, and 
S-I4 will be temporarily impacted and restored to original grade, stabilized, and vegetated in 
accordance with the E&S Plan (refer to Attachment D of this permit modification request packet).  
Post-construction, the wetland and streams will be monitored in accordance with the Project’s 
Impact Avoidance, Minimization, and Mitigation Procedures provided in Attachment 11, Section 
E, Part 4 of the PPP Chapter 105 Joint Permit Application (E23-524. APS 879056) as well as all 
applicable permits and clearances, including any specific requirements/reporting associated with 
sensitive species (i.e., Eastern Redbelly Turtle). 
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Location Map 
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Appendix S2.A-2 

Excerpts from the Aquatic Resources Report (August 2015) &  

Supplemental Aquatic Resources Report (March 2016) 
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1.0 INTRODUCTION

This Aquatic Resources Report for Delaware County, located within the Southeastern Region of

the Pennsylvania Pipeline Project (Project) has been prepared by Tetra Tech, Inc. on behalf of

Sunoco Pipeline, LP (SPLP). Wetland areas were delineated on site using methodology

enumerated in the United States Army Corps of Engineers (USACE) Wetland Delineation Manual

(Environmental Laboratory, 1987) (1987 Manual), as amended by the Regional Supplement to

the Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region,

April 2012 (Corps Regional Supplement).

The subject of this report is a wetland delineation and stream identification field investigation for a

proposed natural gas pipeline right-of-way (ROW), associated access roads, and workspaces

located across southern Pennsylvania.

The Project study area drains to Chester Creek along with its unnamed tributaries (UNT), Chrome

Run, Crum Run along with its UNTs, which are all listed as Trout Stocking (TSF), as designated

in Chapter 93 of Title 25 of the PA Code. The study area drains to Rocky Run, which are listed

as High Quality Cold Water Fishes (HQ-CWF), as designated in Chapter 93 of Title 25 of the PA

Code. Additionally, the study area drains into Baldwin Run, which is listed as Warm Water Fishes

(WWF), as designated in Chapter 93 of Title 25 of the PA Code.

The content of this report presents the methodology, results, and conclusions of wetland

delineation and stream identification activities completed for the proposed Project.
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2.0 METHODOLOGY

USACE requires the use of the procedures enumerated in the 1987 Manual (Environmental

Laboratory, 1987) and the Corps Regional Supplement (Environmental Laboratory, 2012) for

making jurisdictional determinations. According to the 1987 Manual, an area is defined as a

wetland if, under normal circumstances, it meets all three of the following criteria:

1. Predominance of hydrophytic vegetation (plants which are adapted for life in saturated soil

conditions);

2. Hydric soils (soils which were formed under water, or in saturated conditions); and

3. Wetland hydrology (or the presence of inundated or saturated soils at some time during the

growing season).

Wetlands identified in the field were classified in accordance with the U.S. Fish and Wildlife

Service’s (USFWS) Classification of Wetlands and Deepwater Habitats of the United States

(Cowardin et al., 1979). Wetland classifications are as follows: palustrine emergent (PEM),

palustrine scrub-shrub (PSS), and palustrine forested (PFO). Dominant vegetation was identified

and classified according to The National Wetland Plant List: 2014 Update of Wetland Ratings

(Lichvar, 2014). Plant classifications are as follows:

Obligate (OBL) - essentially always found in wetlands; estimated probability >99%

Facultative Wetland (FACW) - usually found in wetlands; estimated probability 67%-99%

Facultative (FAC) - equally likely to occur in wetlands and non-wetlands;

estimated probability 34%-66%

Facultative Upland (FACU) - usually occurs in non-wetlands; estimated probability 1%-33%

Upland (UPL) - essentially always found in non-wetlands; estimated probability >99%

The field investigations for the proposed pipeline Project were performed during numerous field

visits from November 2013 through July 2015. The study area was preliminarily limited to a 200-

foot wide corridor along a proposed center line. Once the proposed pipeline ROW, access roads,

and workspaces were finalized any additional areas that extended beyond the preliminary study

area were investigated for potential wetlands and streams. The final study area is illustrated on

the project mapping. Preliminary site reconnaissance of the study area was conducted through a
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review of available Geographic Information Systems (GIS) resources. Existing information

reviewed included the following:

 United States Geological Survey (USGS) topographic mapping (Figures 1-1 to 1-3)

 Natural Resources Conservation Service (NRCS) National Cooperative Soil Survey

(Figure 2-1 to 2-3)

 United States Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI)

Mapping (Figure 3-1 to 3-3)

The delineation consisted of establishment of the wetland/upland margin with flagging hung at

intervals that accurately depicted the outline of the boundary. The individual flags were then

located using a Global Positioning System (GPS) receiver and later added to the project area

mapping. Wetland flagging was limited to the bounds of the investigated study area and wetlands

are shown as closed or partially closed systems on the detail map (Figure 4-1 to 4-23).

Data concerning soils, hydrology, and vegetation were collected and recorded on USACE Wetland

Determination Data Forms at wetlands and upland point locations associated with wetlands, which

are provided in Appendix A. Photographs depicting wetland topography and vegetation are

included in Appendix B. Stream data sheets detailing stream characteristics are provided in

Appendix C. Appendix D contains photographs of streams located within the study area. Appendix

E provides a list of hydric soils known to occur within the counties of the study area. Resumes of

project personnel are included in Appendix F.
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3.0 RESULTS

The field investigations identified 33 areas within the proposed Pennsylvania Pipeline Project study

area that met the wetland criteria outlined in the 1987 Manual, as amended by the Corps Regional

Supplement. Additionally, 51 streams were identified within the Project study area. A narrative

summary of field data collected for these systems is presented below. The detail maps provided

as Figures 4-1 to 4-23 illustrate the wetland and watercourse locations in relation to the project

LOD and study area.

3.1 WETLAND IDENTIFICATION AND DELINEATION

Hydric soils and soils with hydric components are often associated with wetlands. A review of the

NRCS Soil Survey and hydric soil list (Appendix E) indicated that there are 17 soils mapped within

the study area classified as hydric or containing hydric components. These soils can be found in

Table 2, Mapped Hydric Soils in Study Area. The NRCS soil survey maps are included as Figures

2-1 to 2-3. Confirmation of the soil mapping units was not performed during this site evaluation.

Two NWI wetlands are mapped within the Project study area (Figure 3-3). Both of these wetlands

are palustrine, unconsolidated bottom, permanently flooded, excavated wetlands.

Based on field evidence and best professional judgment, it was determined that 33 wetlands are

present within the study area. The areas demonstrated the presence of all three wetland

parameters required by the 1987 Manual and the Regional Supplement. The vegetative community

was dominated by hydrophytic plant species or had a prevalence index ≤ 3, the soils exhibited 

hydric characteristics, and the areas contained wetland hydrology indicators.

USACE wetland determination data forms that detail the existing vegetation, soil characteristics,

and hydrology were prepared for each wetland and its associated upland point (Appendix A).

Wetland B37

Wetland B37 (W-B37) is a 607-square foot (SF) palustrine emergent (PEM) wetland (Figure 4-2).

Indicators of wetland hydrology include a high water table, saturation within the upper 12 inches of

the soil profile, and a positive FAC-neutral test. Dominant vegetation consists Northern spicebush

(Lindera benzoin) and skunk-cabbage (Symplocarpus foetidus). The soil between 0 and 8 inches

exhibits a low-chroma matrix (7.5YR 2.5/1) with a muck texture. The soil below 8 inches exhibits

refusal coarse fragments.
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Wetland I1 PFO (1)

Wetland I1 PFO (1) (W-I1 PFO (1)) is a 10,454-SF PFO wetland (Figure 4-13). Indicators of

wetland hydrology include water-stained leaves, drainage patterns, geomorphic position, and a

positive FAC-neutral test. Dominant vegetation consists of red maple (Acer rubrum), green ash

(Fraxinus pennsylvanica), red osier (Cornus alba), twinsisters (Lonicera tatarica), and common

reed (Phragmites australis). The soil between 0 and 12 inches exhibits a low-chroma matrix (10YR

4/2) with a clay loam texture that contains redoximorphic features (7.5YR 4/4).

Wetland I1 PFO (2)

Wetland I1 PFO (2) (W-I1 PFO (2)) is a 26,887-SF PFO wetland (Figure 4-13). Indicators of

wetland hydrology include water-stained leaves, drainage patterns, geomorphic position, and a

positive FAC-neutral test. Dominant vegetation consists of red maple (Acer rubrum), green ash

(Fraxinus pennsylvanica), slippery elm (Ulmus rubra), red osier (Cornus alba), twinsisters (Lonicera

tatarica), and Japanese stilt grass (Microstegium vimineum). The soil between 0 and 8 inches

exhibits a low-chroma matrix (2.5Y 4/2) with a silt loam texture that contains redoximorphic features

(7.5YR 4/4).

Wetland I1 PEM

Wetland I1 PEM (W-I1 PEM) is a 21,537-SF PEM wetland (Figure 4-13). Indicators of wetland

hydrology include drainage patterns, geomorphic position, and a positive FAC-neutral test.

Dominant vegetation consists of red maple (Acer rubrum), green ash (Fraxinus pennsylvanica),

Japanese stilt grass (Microstegium vimineum), dark-green bulrush (Scirpus atrovirens), and lamp

rush (Juncus effusus). The soil between 0 and 12 inches exhibits a low-chroma matrix (10YR 4/2)

with a clay loam texture that contains redoximorphic features (7.5YR 4/4).

Wetland I2

Wetland I2 (W-I2) is a 9,500-SF PFO wetland (Figure 4-13). Indicators of wetland hydrology include

water-stained leaves, standing dead vegetation, drainage patterns, geomorphic position, and a

positive FAC-neutral test. Dominant vegetation consists of reed canary grass red maple (Acer

rubrum), green ash (Fraxinus pennsylvanica), common reed (Phragmites australis), and an

unidentified grape vine (Vitis sp.) The soil between 0 and 12 inches exhibits a low-chroma matrix

(2.5Y 4/2) with a silt loam texture that contains redoximorphic features (7.5YR 4/4).

Wetland H34 PEM (1)

Wetland H34 PEM (W-H34 PEM (1)) is a 2,535-SF PEM wetland (Figure 4-14). Indicators of

wetland hydrology include a high water table, saturation within the upper 12 inches of the soil

profile, water-stained leaves, geomorphic position, and a positive FAC-neutral test. Dominant

vegetation consists of reed canary grass (Phalaris arundinacea), dark-green bulrush (Scirpus
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Wetland I6

Wetland I6 (W-I6) is a 6,197-SF PEM wetland (Figure 4-23). Indicators of wetland hydrology

include surface water, a high water table, saturation within the upper 12 inches of the soil profile,

oxidized rhizospheres on living roots, geomorphic position, and a positive FAC-neutral test.

Dominant vegetation consists of dark-green bulrush (Scirpus atrovirens), lamp rush (Juncus

effusus), and lesser poverty rush (Juncus tenuis). The soil between 0 and 10 inches exhibits a low-

chroma matrix (10YR 4/2) with a gravelly clay loam texture that contains redoximorphic features

(5YR 4/4).

Wetland I5

Wetland I5 (W-I5) is a PEM wetland greater than 532,450-SF (Figure 4-23). Indicators of wetland

hydrology include surface water, a high water table, saturation within the upper 12 inches of the

soil profile, and oxidized rhizospheres on living roots, and a positive FAC-neutral test. Dominant

vegetation consists of common rush (Juncus effusus), common reed (Phragmites australis), and

chufa (Cyperus esculentus). The soil between 0 and 5 inches exhibits a low-chroma matrix (10YR

4/2) with a silt loam texture that contains redoximorphic features (5YR 4/4). The soil between 5

and 12 inches exhibits a low-chroma matrix (2.5Y 5/1) with a silt loam texture that contains

redoximorphic features (7.5YR 4/6 and 2.5YR 6/1).

3.2 STREAM IDENTIFICATION AND EVALUATION

Based on field evidence and best professional judgment, it was determined that 51 streams were

identified within the evaluated study area. A data sheet that details the bank and channel

characteristics, substrate composition, aquatic habitat, and hydrology was prepared for each of the

streams (Appendix C).

Stream B36

Stream B36 (S-B36) is an ephemeral tributary to Chester Creek (Figure 4-2). The stream bank is

approximately 4 feet in width. The bank height is 2 feet. The stream bed contains a boulder and

cobble substrate. At the time of the field investigation, the stream exhibited an average water depth

of 5 inches.

Stream B37

Stream B37 (S-B37) is an ephemeral tributary to Chester Creek (Figure 4.2). The stream bank is

approximately 6 feet in width. The bank height is 1 foot. The stream bed contains a boulder,
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Stream I1

Stream I1 (S-I1) is an ephemeral tributary to Chester Creek (Figure 4-13). The stream bank is

approximately 2 feet in width. The bank height is 2 feet. The stream bed contains a silt and organic

substrate. At the time of the field investigation, the stream exhibited an average water depth of 1

inch.

Stream I3

Stream I3 (S-I3) is an ephemeral tributary to Chester Creek (Figure 4-13). The stream bank is

approximately 2 feet in width. The bank height is 1.5 feet. The stream bed contains a sand, silt,

and organic substrate. At the time of the field investigation, the stream exhibited an average water

depth of 3 inches.

Stream I2

Stream I2 (S-I2) is a perennial tributary to Chester Creek (Figure 4-13). The stream bank is

approximately 7 feet in width. The left bank height is 3 feet. The right bank height is 5 feet. The

stream bed contains a boulder, cobble, gravel, and sand substrate. At the time of the field

investigation, the stream exhibited an average water depth of 11 inches.

Stream I6

Stream I6 (S-I6) is an ephemeral tributary to Chester Creek (Figure 4-13). The stream bank is

approximately 5 feet in width. The bank height is 4 feet. The stream bed contains a cobble, gravel,

and organic substrate. The stream exhibited no flow at the time of the field investigation.

Stream I5

Stream I5 (S-I5) is an intermittent tributary to Chester Creek (Figure 4-13). The stream bank is

approximately 6 feet in width. The left bank height is 8 feet. The right bank height is 12 feet. The

stream bed contains a cobble, gravel, sand, silt, and organic substrate. At the time of the field

investigation, the stream exhibited an average water depth of 3 inches.

Stream H29

Stream H29 (S-H29) is Chrome Run, a perennial tributary to Chester Creek (Figure 4-14). The

stream bank is approximately 18 feet in in width. The bank height is 3 feet. The stream bed

contains a boulder, cobble, gravel, and sand substrate. At the time of the field investigation, the

stream exhibited an average water depth of 7 inches.
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4.0 CONCLUSIONS

During the field investigations in Delaware County, located within the Southeastern Region of the

proposed Pennsylvania Pipeline Project, 33 areas were identified within the evaluated study area

which exhibited all three criteria necessary to be classified as a jurisdictional wetland in accordance

with the 1987 Manual and the Regional Supplement:

1. Predominance of hydrophytic vegetation (plants which are adapted for life in saturated soil

conditions);

2. Hydric soils (soils which were formed under water, or in saturated conditions); and

3. Wetland hydrology (or the presence of inundated or saturated soils at some time during the

growing season).

Additionally, 51 streams were identified within the evaluated study area.
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Table 1

Wetland and Stream Summary

Pennsylvania Pipeline Project

Page 1 of 3

Water Resource

Dominant Plant

Community/Flow

Regime

Bank Full Width Water Depth Channel Depth Wetland Size (Square Feet)
Wetland Size

(Acres)
Associated Water Resource

W- B37 PEM - - - 607 0.01 S-B37, S-B38

W- B51 PEM - - - 7569 0.17 S-B52, S-B54

W- B51 PFO (1) - - - 24727 0.57 S-B52, S-B54

W- B51 PFO (2) - - - 6419 0.15 S-B52, S-B54

W- B52 PFO - - - 26662 0.61 S-B56, S-B57

W- B53 PFO - - - 10948 0.25 S-B58

W- B54 PEM - - - 4252 0.10 N/A

W- C21 PFO - - - 4303 0.10 N/A

W- C20 PEM - - - 3873 0.09 N/A

W- C19 PEM - - - 18693 0.43 N/A

W- C18 PEM - - - 3443 0.08 S-C40, S-C41

W- C24 PEM - - - 1777 0.04 N/A

W-BA1 PEM - - - 757 0.02 S-C45

W- C23 PEM - - - 195874 4.50 S-C44, S-C45

W- C10 PEM - - - 2430 0.06 S-C23

W- C10 PSS (1) - - - 6047 0.14 S-C23

W- C10 PSS (2) - - - 3556 0.08 S-C23

W- I1 PFO (1) - - - 10454 0.24 S-I1, S-I4

W- I1 PFO (2) - - - 26887 0.62 S-I4

W- I1 PEM - - - 21537 0.49 S-I1, S-I4

W- I2 PFO - - - 9500 0.22 S-I1, S-I3

W- H34 PEM (1) - - - 2535 0.06 S-H29

W- H34 PEM (2) - - - 394 0.01 S-H29

W- H34 PFO (1) - - - 8685 0.20 S-H29

W- H34 PFO (2) - - - 1601 0.04 S-H29

W- H33 PEM - - - 513 0.01 N/A

W- H32 PEM - - - 2948 0.07 N/A

W-Q62 PSS - - - 2803 0.06 S-H36

W- H37 PSS - - - 1135 0.03 N/A

W- H39 PEM - - - 1079 0.02 S-H41

W- H40 PEM - - - 8091 0.19 S-H44

W-BB131 PEM - - - 288 0.01 N/A

W- H41 PEM - - - 4048 0.09 S-H47

W- I14 PFO - - - 16719 0.38 N/A

W-BA4 PEM - - - 843 0.02 N/A

W- I15 PFO - - - 16309 0.37 N/A

Wetlands

* = See Data Sheet for Channel Depth - Right and Left Bank Measurements Differ.

' = Feet

" = Inches



Table 1

Wetland and Stream Summary

Pennsylvania Pipeline Project

Page 2 of 3

Water Resource

Dominant Plant

Community/Flow

Regime

Bank Full Width Water Depth Channel Depth Wetland Size (Square Feet)
Wetland Size

(Acres)
Associated Water Resource

W- I16 PFO (1) - - - 134503 3.09 S-I18

W- I16 PEM - - - 32396 0.74 S-I18

W- I16 PFO (2) - - - 133838 3.07 S-I18

W-BA7 PEM - - - 2641 0.06 N/A

W-BA5 PFO - - - 1312 0.03 N/A

W-BA6 PFO - - - 14977 0.34 N/A

W- I6 PEM - - - 6197 0.14 N/A

W- I5 PEM - - - 532450 12.22 S-I10, S-I11

S-B36 Ephemeral 4' 5" 2' - - N/A

S-B37 Ephemeral 6' 5" 1' - - S-B38, W-B37

S-B38 Perennial 10' 1' 2' - - S-B38, W-B37, S-B39

S-B39 Ephemeral 1.5' 3" 6" - - S-B38

S-B55 Ephemeral 2' 1" 5" - - S-B54

S-B51 Ephemeral 1' 1" 6" - - S-B52, W-B51

S-B52 Intermittent 1.5' 4" 1' - - S-B51, S-B54, W-B51

S-B53 Intermittent 2' 8" 1.5' - - S-B52, S-B54, W-B51

S-B54 Perennial 3.5' 8" 1.5' - - S-B51, S-B52, W-B51

S-B56 Intermittent 4' 3" 1' - - W-B52

S-C43 Ephemeral 1' 0.5" 5" - - N/A

S-C42 Intermittent 5' 2" 4' - - N/A

S-C40 Intermittent 3' 3" 10" - - S-C41, S-C39, W-C18

S-C41 Ephemeral 2.5' 0" 10" - - S-C40, W-C18

S-C39 Ephemeral 2' 0" 10" - - S-C40, W-C18

S-C45 Intermittent 5' 2" 15" - - S-C44, W-BA1, W-C23

S-C44 Perennial 20' 12" 4" - - S-C45, W-C23

S-C26 Ephemeral 4' 3" 1' - - N/A

S-C24 Ephemeral 1.5' 2" 3' - - S-C25

S-C25 Ephemeral 1' 2" 1' - - S-C24

S-C23 Perennial 10' 9" 4' - - W-C10

S-C17 Perennial 16' 7" 2' - - S-C16

S-C16 Perennial 8' 6" 2.5' - - S-C17, S-C16, S-C15

S-C22 Intermittent 7' 5" 5' - - S-C16

S-C15 Ephemeral 2' 1" 6" - - S-C16

S-C20 Ephemeral 2' 3" 6" - - N/A

S-I1 Ephemeral 2' 1" 2' - - S-I2, W-I1

S-I3 Ephemeral 2' 3" 1.5' - - S-I2

Streams

* = See Data Sheet for Channel Depth - Right and Left Bank Measurements Differ.

' = Feet

" = Inches



Table 1

Wetland and Stream Summary

Pennsylvania Pipeline Project

Page 3 of 3

Water Resource

Dominant Plant

Community/Flow

Regime

Bank Full Width Water Depth Channel Depth Wetland Size (Square Feet)
Wetland Size

(Acres)
Associated Water Resource

S-I2 Perennial 7' 11" * - - S-I1, S-I3

S-I6 Ephemeral 5' 0" 4' - - S-I5

S-I5 Intermittent 6' 3" * - - S-I6

S-H29 Perennial 18' 7" 3' - - W-H34

S-H28 Perennial 15' 8" * - - N/A

S-H27 Perennial 12' 4" 1.5' - - N/A

S-H35 Perennial 7' 5" 2' - - S-H36, W-Q62

S-H36 Intermittent 3' 4" 5' - - S-H35, W-Q62

S-H34 Intermittent 8' 2" 5' - - N/A

S-H37 Perennial 100' 2' 6' - - S-H37

S-H38 Intermittent 8' 3" * - - S-H38

S-H39 Ephemeral 8" 0" 8" - - N/A

S-H40 Ephemeral 5.5' 0" 2' - - N/A

S-H41 Perennial 100' 4' * - - N/A

S-H42 Ephemeral 0.5' 0.5" 2" - - N/A

S-H44 Ephemeral 4' 4" 4" - - S-H43, W-H40

S-H43 Perennial 20' 6" 4' - - S-H44

S-H47 Ephemeral 8' 1" 3' - - W-H41

S-H48 Ephemeral 2' 0" 4" - - N/A

S-I17 Ephemeral 4' 1" 3' - - W-I16

S-I19 Ephemeral 5' 2" 6" - - S-I20, S-I18

S-I20 Ephemeral 3' 2" 8" - - S-I19

S-I18 Perennial 13' 2' 1' - - W-I16

* = See Data Sheet for Channel Depth - Right and Left Bank Measurements Differ.

' = Feet

" = Inches



Table 2 
Mapped Hydric Soils in Study Area 

Pennsylvania Pipeline Project, Delaware County 

1 
 

Map Unit Symbol Map Unit Name Component Name and Phase Component Percent Landforms 

BeA Beltsville silt loam, 0 to 3 percent slopes Othello 5  

BeB2 Beltsville silt loam, 3 to 8 percent slopes, moderately eroded Othello 5  

ByA Butlertown silt loam, 0 to 3 percent slopes Othello 5  

ByB2 Butlertown silt loam, 3 to 8 percent slopes, moderately eroded Othello 5  

Ch Chewacla silt loam Wehadkee 5  

GnA Glenville silt loam 0 to 3 percent slopes Baile 5  

GnB Glenville silt loam, 3 to 8 percent slopes Baile 5  

GnB2 Glenville silt loam, 3 to 8 percent slopes, moderately eroded Worsham 7  

Me Made land, schist and gneiss materials Hatboro 1  

MgB2 Manor loam, 3 to 8 percent slopes, moderately eroded Hatboro 2  

Mn Melvin silt loam Melvin 85  

NsD Neshaminy very stony silt loam, 8 to 25 percent slopes Towhee, extremely stony 3  

NsF Neshaminy very stony silt loam, 25 to 45 percent slopes Towhee, extremely stony 3  

OtA Othello silt loam Othello 90  



Table 2 
Mapped Hydric Soils in Study Area 

Pennsylvania Pipeline Project, Delaware County 

2 
 

OtA Othello silt loam Nanticoke 2  

WoA Worsham silt loam, 0 to 3 percent slopes Worsham 85  

WsB Worsham very stony silt loam, 0 to 8 percent slopes Worsham 85  

Modified from Hydric Soils of the United States (NRCS 2014) 
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!!!!!!!Csw cvke!Hcw pc!)D24*! ! !!!!!!!HCE.Pgw vtcn!Vguv!)F6*!

Hkgnf!Qdugtxcvkqpu<!

Uw thceg!Ycvgt!RtgugpvA! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ycvgt!Vcdng!RtgugpvA!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ucvw tcvkqp!RtgugpvA!!!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !
)kpenw fgu!ecrknnct{ !htkpig*!

!

!

Ygvncpf!J{ftqnqi{!RtgugpvA!!!![gu!!!!!!!!!!!!!!!!!Pq! !

Fguetkdg!Tgeqtfgf!Fcvc!)uvtgco!icw ig-!oqpkvqtkpi!y gnn-!cgtkcn!rjqvqu-!rtgx kqw u!kpurgevkqpu*-!kh!cx ckncdng<!

!
Tgoctmu<!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

PPP Delaware 03/24/2014

Sunoco PA W-I1 PFO (1)

J. McGuirk, D. Quinn Middletown

Valley bottom Concave 1-3

LRRS 39.894647 -75.432381 NAD 83

Wehadkee silt loam None

Cowardin Code: PFO

HGM: Riverine

WT: RPWWD

4

4

44

4

4

4

4

4

4

4

4

4 4



WU!Cto{ !Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqw pvckpu!cpf!Rkgfoqpv!� !Xgtukqp!3/1!

XGIGVCVKQP!)Hqwt!Uvtcvc*!�!Wug!uekgpvkhke!pcogu!qh!rncpvu/! Ucornkpi!Rqkpv<aaaaaaaaaaaa!

! !!!!!!!!!!!!!!!!!!!!!!!!!!Cduqnw vg!!!!Fqokpcpv!!Kpfkecvqt!
Vtgg!Uvtcvw o!!)Rnqv!uk| g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!!!!!!!!!!!!!!!!!!!!!!!!!&!Eqx gt!!!!UrgekguA!!!!Uvcvw u!!!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqx gt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqx gt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqx gt<! !

Ucrnkpi0Ujtw d!Uvtcvw o!!)Rnqv!uk| g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqx gt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqx gt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqx gt<! !

Jgtd!Uvtcvw o!!)Rnqv!uk| g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

21/!! !!! !!!! !!!! !

22/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqx gt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqx gt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqx gt<! !

Yqqf{ !Xkpg!Uvtcvw o!!)Rnqv!uk| g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqx gt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqx gt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqx gt<! !

Fqokpcpeg!Vguv!yqtmujggv<!

Pw odgt!qh!Fqokpcpv!Urgekgu!!!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C*!
!
Vqvcn!Pw odgt!qh!Fqokpcpv!!!!
Urgekgu!Cetquu!Cnn!Uvtcvc<!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!)D*!
!
Rgtegpv!qh!Fqokpcpv!Urgekgu!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C0D*!

!
Rtgxcngpeg!Kpfgz!yqtmujggv<!

!!!!!!!Vqvcn!&!Eqx gt!qh<!!!!!!!!!!!!!!!!!!!!Ow nvkrn{ !d{ <!!!!!!!!

QDN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z !2!?! ! !

HCEY!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z !3!?! ! !

HCE!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z !4!?! ! !

HCEW!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z !5!?! ! !

WRN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z !6!?! ! !

Eqnw op!Vqvcnu<!!!!!!!!!!!!!!!!!!!!!!!!)C*!!! !!!!!!!!!!!!!!!!!!!!!!!)D*!

!!!!!!!!!Rtgx cngpeg!Kpfgz !!?!D0C!?!!!! !

J{ftqrj{vke!Xgigvcvkqp!Kpfkecvqtu<!!

!!!!!!!2!.!Tcrkf!Vguv!hqt!J{ ftqrj{ vke!Xgigvcvkqp!!

!!!!!!!3!.!Fqokpcpeg!Vguv!ku!@61&!

!!!!!!!4!.!Rtgx cngpeg!Kpfgz !ku!"4/1
2
!

!!!!!!!5!.!Oqtrjqnqikecn!Cfcrvcvkqpu2!)Rtqx kfg!uw rrqtvkpi!

!!!!!!!!!!!!fcvc!kp!Tgoctmu!qt!qp!c!ugrctcvg!ujggv*!

!!!!!!!Rtqdngocvke!J{ ftqrj{ vke!Xgigvcvkqp2!)Gz rnckp*!

!
2
Kpfkecvqtu!qh!j{ ftke!uqkn!cpf!y gvncpf!j{ ftqnqi{ !ow uv!

dg!rtgugpv-!w pnguu!fkuvw tdgf!qt!rtqdngocvke/!

Fghkpkvkqpu!qh!Hqwt!Xgigvcvkqp!Uvtcvc<!
!
Vtgg!� !Yqqf{ !rncpvu-!gz enw fkpi!x kpgu-!4!kp/!)8/7!eo*!qt!
oqtg!kp!fkcogvgt!cv!dtgcuv!jgkijv!)FDJ*-!tgictfnguu!qh!
jgkijv/!
!
Ucrnkpi0Ujtwd!� !Yqqf{ !rncpvu-!gz enw fkpi!x kpgu-!nguu!
vjcp!4!kp/!FDJ!cpf!itgcvgt!vjcp!qt!gsw cn!vq!4/39!hv!)2!
o*!vcnn/!
!
Jgtd!� !Cnn!jgtdcegqw u!)pqp.y qqf{ *!rncpvu-!tgictfnguu!
qh!uk| g-!cpf!y qqf{ !rncpvu!nguu!vjcp!4/39!hv!vcnn/!
!!
Yqqf{!xkpg!� !Cnn!y qqf{ !x kpgu!itgcvgt!vjcp!4/39!hv!kp!
jgkijv/!!

J{ftqrj{vke!!
Xgigvcvkqp!
RtgugpvA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !
!
!

Tgoctmu<!!)Kpenw fg!rjqvq!pw odgtu!jgtg!qt!qp!c!ugrctcvg!ujggv/*!

W-I1 PFO (1)

30'

Acer rubrum 30 FAC

Fraxinus pennsylvanica 25 FACW

Platanus occidentalis 5 FACW

Ulmus rubra 5 FAC

65
32.5 13

15'

Cornus alba 10 FACW

Lonicera tatarica 10 FACU

20
10 4

5'

Phragmites australis 70 FACW

Carex vulpinoidea 10 OBL

80
40 16

30'

0
0 0

4

5

80%

4

4

4

4

4

4

4

.50 .20



!

WU!Cto{ !Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqw pvckpu!cpf!Rkgfoqpv!� !Xgtukqp!3/1!

UQKN! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<!! !

Rtqhkng!Fguetkrvkqp<!!)Fguetkdg!vq!vjg!fgrvj!pggfgf!vq!fqewogpv!vjg!kpfkecvqt!qt!eqphkto!vjg!cdugpeg!qh!kpfkecvqtu/*!

!Fgrvj!!! !!!!!!!!!!!!!!!!!Ocvtkz !!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!Tgfqz !Hgcvw tgu! !
!)kpejgu*!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!&!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!!&!!!!!!!!!V{ rg

2
!!!!!!!Nqe

3
!!!!!!!!!!!Vgz vw tg!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Tgoctmu! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !
2
V{ rg<!!E?Eqpegpvtcvkqp-!F?Fgrngvkqp-!TO?Tgfw egf!Ocvtkz -!OU?Ocumgf!Ucpf!Itckpu/!!!!!!!!!!!!

3
Nqecvkqp<!!RN?Rqtg!Nkpkpi-!O?Ocvtkz /!

J{ftke!Uqkn!Kpfkecvqtu<! ! Kpfkecvqtu!hqt!Rtqdngocvke!J{ftke!Uqknu4<!

!!!!!!!Jkuvquqn!)C2*! !!!!!!!Fctm!Uw thceg!)U8*! !!!!!!!3!eo!Ow em!)C21*!)ONTC!258*!

!!!!!!!Jkuvke!Grkrgfqp!)C3*! !!!!!!!Rqn{ x cnw g!Dgnqy !Uw thceg!)U9*!)ONTC!258-!259*! !!!!!!!Eqcuv!Rtcktkg!Tgfqz !)C27*!

!!!!!!!Dncem!Jkuvke!)C4*!! !!!!!!!Vjkp!Fctm!Uw thceg!)U;*!)ONTC!258-!259*! !!!!!!!!!!!)ONTC!258-!259*!

!!!!!!!J{ ftqigp!Uw nhkfg!)C5*! !!!!!!!Nqco{ !Ing{ gf!Ocvtkz !)H3*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!

!!!!!!!Uvtcvkhkgf!Nc{ gtu!)C6*! !!!!!!!Fgrngvgf!Ocvtkz !)H4*! !!!!!!!!!!!)ONTC!247-!258*!

!!!!!!!3!eo!Ow em!)C21*!)NTT!P*! !!!!!!!Tgfqz !Fctm!Uw thceg!)H7*! !!!!!!!Xgt{ !Ujcnnqy !Fctm!Uw thceg!)VH23*!

!!!!!!!Fgrngvgf!Dgnqy !Fctm!Uw thceg!)C22*! !!!!!!!Fgrngvgf!Fctm!Uw thceg!)H8*! !!!!!!!Qvjgt!)Gz rnckp!kp!Tgoctmu*!

!!!!!!!Vjkem!Fctm!Uw thceg!)C23*! !!!!!!!Tgfqz !Fgrtguukqpu!)H9*! !

!!!!!!!Ucpf{ !Ow em{ !Okpgtcn!)U2*!)NTT!P-! !!!!!!!Ktqp.Ocpicpgug!Ocuugu!)H23*!)NTT!P-! !

!!!!!!!!!!!ONTC!258-!259*! !!!!!!!!!!!!ONTC!247*!!! !

!!!!!!!Ucpf{ !Ing{ gf!Ocvtkz !)U5*! !!!!!!!Wodtke!Uw thceg!)H24*!)ONTC!247-!233*! !!!
4
Kpfkecvqtu!qh!j{ ftqrj{ vke!x gigvcvkqp!cpf!

!!!!!!!Ucpf{ !Tgfqz !)U6*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!)ONTC!259*! !!!!!y gvncpf!j{ ftqnqi{ !ow uv!dg!rtgugpv-!

!!!!!!!Uvtkrrgf!Ocvtkz !)U7*! !!!!!!!Tgf!Rctgpv!Ocvgtkcn!)H32*!)ONTC!238-!258*! !!!!!w pnguu!fkuvw tdgf!qt!rtqdngocvke/! !

Tguvtkevkxg!Nc{gt!)kh!qdugtxgf*<!

!!!!!V{ rg<!! !

!!!!!Fgrvj!)kpejgu*<!! !

!

!

J{ftke!Uqkn!RtgugpvA!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!

!

!

!

!

!

!

!

!

!

W-I1 PFO (1)

0-12" 10YR 4/2 85 7.5YR 4/4 15 C M CL

4

4



WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

YGVNCPF!FGVGTOKPCVKQP!FCVC!HQTO!�!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!Tgikqp!
!
Rtqlgev0Ukvg<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ekv{0Eqwpv{<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Fcvg<! !

Crrnkecpv0Qypgt<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Uvcvg<!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<! !

Kpxguvkicvqt)u*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ugevkqp-!Vqypujkr-!Tcpig<! !

Ncpfhqto!)jknnunqrg-!vgttceg-!gve/*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Nqecn!tgnkgh!)eqpecxg-!eqpxgz-!pqpg*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Unqrg!)&*<! !

Uwdtgikqp!)NTT!qt!ONTC*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ncv<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Nqpi<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Fcvwo<! !

Uqkn!Ocr!Wpkv!Pcog<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!PYK!encuukhkecvkqp<!! !

Ctg!enkocvke!0!j{ftqnqike!eqpfkvkqpu!qp!vjg!ukvg!v{rkecn!hqt!vjku!vkog!qh!{gctA!![gu!!!!!!!!!!!!!!!Pq!!!!!!!!!!!!!!!)Kh!pq-!gzrnckp!kp!Tgoctmu/*!!

Ctg!Xgigvcvkqp!!!!!!!!!!!!-!Uqkn!!!!!!!!!!!!!-!qt!J{ftqnqi{!!!!!!!!!!!!!!ukipkhkecpvn{!fkuvwtdgfA!!!!!!!!!!!!Ctg!�Pqtocn!Ektewouvcpegu�!rtgugpvA!!![gu!!!!!!!!!!!!!!!Pq!! !

Ctg!Xgigvcvkqp!!!!!!!!!!!!-!Uqkn!!!!!!!!!!!!!-!qt!J{ftqnqi{!!!!!!!!!!!!!!pcvwtcnn{!rtqdngocvkeA!!!!!!!!!!!!!)Kh!pggfgf-!gzrnckp!cp{!cpuygtu!kp!Tgoctmu/*!

UWOOCT[!QH!HKPFKPIU!�!Cvvcej!ukvg!ocr!ujqykpi!ucornkpi!rqkpv!nqecvkqpu-!vtcpugevu-!korqtvcpv!hgcvwtgu-!gve/!

J{ftqrj{vke!Xgigvcvkqp!RtgugpvA! [gu!!!!!!!!!!!!!!!!!Pq! !

J{ftke!Uqkn!RtgugpvA!! [gu!!!!!!!!!!!!!!!!!Pq! !

Ygvncpf!J{ftqnqi{!RtgugpvA! [gu!!!!!!!!!!!!!!!!!Pq! !

Ku!vjg!Ucorngf!Ctgc!

ykvjkp!c!YgvncpfA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!!

!

!

!

!

J[FTQNQI[!

Ygvncpf!J{ftqnqi{!Kpfkecvqtu<! ! Ugeqpfct{!Kpfkecvqtu!)okpkowo!qh!vyq!tgswktgf*!

Rtkoct{!Kpfkecvqtu!)okpkowo!qh!qpg!ku!tgswktgf=!ejgem!cnn!vjcv!crrn{*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Uwthceg!Uqkn!Etcemu!)D7*!

!!!!!!!Uwthceg!Ycvgt!)C2*! !!!!!!!Vtwg!Cswcvke!Rncpvu!)D25*! !!!!!!!Urctugn{!Xgigvcvgf!Eqpecxg!Uwthceg!)D9*!

!!!!!!!Jkij!Ycvgt!Vcdng!)C3*! !!!!!!!J{ftqigp!Uwnhkfg!Qfqt!)E2*! !!!!!!!Ftckpcig!Rcvvgtpu!)D21*!

!!!!!!!Ucvwtcvkqp!)C4*! !!!!!!!Qzkfk|gf!Tjk|qurjgtgu!qp!Nkxkpi!Tqqvu!)E4*! !!!!!!!Oquu!Vtko!Nkpgu!)D27*!

!!!!!!!Ycvgt!Octmu!)D2*! !!!!!!!Rtgugpeg!qh!Tgfwegf!Ktqp!)E5*! !!!!!!!Ft{.Ugcuqp!Ycvgt!Vcdng!)E3*!

!!!!!!!Ugfkogpv!Fgrqukvu!)D3*! !!!!!!!Tgegpv!Ktqp!Tgfwevkqp!kp!Vknngf!Uqknu!)E7*! !!!!!!!Etc{hkuj!Dwttqyu!)E9*!

!!!!!!!Ftkhv!Fgrqukvu!)D4*! !!!!!!!Vjkp!Owem!Uwthceg!)E8*! !!!!!!!Ucvwtcvkqp!Xkukdng!qp!Cgtkcn!Kocigt{!)E;*!

!!!!!!!Cnicn!Ocv!qt!Etwuv!)D5*! !!!!!!!Qvjgt!)Gzrnckp!kp!Tgoctmu*! !!!!!!!Uvwpvgf!qt!Uvtguugf!Rncpvu!)F2*!

!!!!!!!Ktqp!Fgrqukvu!)D6*! ! !!!!!!!Igqoqtrjke!Rqukvkqp!)F3*!

!!!!!!!Kpwpfcvkqp!Xkukdng!qp!Cgtkcn!Kocigt{!)D8*! ! !!!!!!!Ujcnnqy!Cswkvctf!)F4*!

!!!!!!!Ycvgt.Uvckpgf!Ngcxgu!)D;*! ! !!!!!!!Oketqvqrqitcrjke!Tgnkgh!)F5*!

!!!!!!!Cswcvke!Hcwpc!)D24*! ! !!!!!!!HCE.Pgwvtcn!Vguv!)F6*!

Hkgnf!Qdugtxcvkqpu<!

Uwthceg!Ycvgt!RtgugpvA! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ycvgt!Vcdng!RtgugpvA!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ucvwtcvkqp!RtgugpvA!!!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !
)kpenwfgu!ecrknnct{!htkpig*!

!

!

Ygvncpf!J{ftqnqi{!RtgugpvA!!!![gu!!!!!!!!!!!!!!!!!Pq! !

Fguetkdg!Tgeqtfgf!Fcvc!)uvtgco!icwig-!oqpkvqtkpi!ygnn-!cgtkcn!rjqvqu-!rtgxkqwu!kpurgevkqpu*-!kh!cxckncdng<!

!
Tgoctmu<!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

PPP Delaware 03/24/2014

Sunoco PA W-I1 PFO (2)

J. McGuirk, D. Quinn Middletown

Valley bottom Concave 1-3

LRRS 39.894707 -75.431693 NAD 83

Wehadkee silt loam None

Cowardin Code: PFO

HGM: Riverine

WT: RPWWD

4

4

44

4

4

4

4

4

4

4

4

4 4



WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

XGIGVCVKQP!)Hqwt!Uvtcvc*!�!Wug!uekgpvkhke!pcogu!qh!rncpvu/! Ucornkpi!Rqkpv<aaaaaaaaaaaa!

! !!!!!!!!!!!!!!!!!!!!!!!!!!Cduqnwvg!!!!Fqokpcpv!!Kpfkecvqt!
Vtgg!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!!!!!!!!!!!!!!!!!!!!!!!!!&!Eqxgt!!!!UrgekguA!!!!Uvcvwu!!!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Ucrnkpi0Ujtwd!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Jgtd!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

21/!! !!! !!!! !!!! !

22/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Yqqf{!Xkpg!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Fqokpcpeg!Vguv!yqtmujggv<!

Pwodgt!qh!Fqokpcpv!Urgekgu!!!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C*!
!
Vqvcn!Pwodgt!qh!Fqokpcpv!!!!
Urgekgu!Cetquu!Cnn!Uvtcvc<!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!)D*!
!
Rgtegpv!qh!Fqokpcpv!Urgekgu!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C0D*!

!
Rtgxcngpeg!Kpfgz!yqtmujggv<!

!!!!!!!Vqvcn!&!Eqxgt!qh<!!!!!!!!!!!!!!!!!!!!Ownvkrn{!d{<!!!!!!!!

QDN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!2!?! ! !

HCEY!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!3!?! ! !

HCE!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!4!?! ! !

HCEW!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!5!?! ! !

WRN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!6!?! ! !

Eqnwop!Vqvcnu<!!!!!!!!!!!!!!!!!!!!!!!!)C*!!! !!!!!!!!!!!!!!!!!!!!!!!)D*!

!!!!!!!!!Rtgxcngpeg!Kpfgz!!?!D0C!?!!!! !

J{ftqrj{vke!Xgigvcvkqp!Kpfkecvqtu<!!

!!!!!!!2!.!Tcrkf!Vguv!hqt!J{ftqrj{vke!Xgigvcvkqp!!

!!!!!!!3!.!Fqokpcpeg!Vguv!ku!@61&!

!!!!!!!4!.!Rtgxcngpeg!Kpfgz!ku!"4/1
2
!

!!!!!!!5!.!Oqtrjqnqikecn!Cfcrvcvkqpu2!)Rtqxkfg!uwrrqtvkpi!

!!!!!!!!!!!!fcvc!kp!Tgoctmu!qt!qp!c!ugrctcvg!ujggv*!

!!!!!!!Rtqdngocvke!J{ftqrj{vke!Xgigvcvkqp2!)Gzrnckp*!

!
2
Kpfkecvqtu!qh!j{ftke!uqkn!cpf!ygvncpf!j{ftqnqi{!owuv!

dg!rtgugpv-!wpnguu!fkuvwtdgf!qt!rtqdngocvke/!

Fghkpkvkqpu!qh!Hqwt!Xgigvcvkqp!Uvtcvc<!
!
Vtgg!�!Yqqf{!rncpvu-!gzenwfkpi!xkpgu-!4!kp/!)8/7!eo*!qt!
oqtg!kp!fkcogvgt!cv!dtgcuv!jgkijv!)FDJ*-!tgictfnguu!qh!
jgkijv/!
!
Ucrnkpi0Ujtwd!�!Yqqf{!rncpvu-!gzenwfkpi!xkpgu-!nguu!
vjcp!4!kp/!FDJ!cpf!itgcvgt!vjcp!qt!gswcn!vq!4/39!hv!)2!
o*!vcnn/!
!
Jgtd!�!Cnn!jgtdcegqwu!)pqp.yqqf{*!rncpvu-!tgictfnguu!
qh!uk|g-!cpf!yqqf{!rncpvu!nguu!vjcp!4/39!hv!vcnn/!
!!
Yqqf{!xkpg!�!Cnn!yqqf{!xkpgu!itgcvgt!vjcp!4/39!hv!kp!
jgkijv/!!

J{ftqrj{vke!!
Xgigvcvkqp!
RtgugpvA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !
!
!

Tgoctmu<!!)Kpenwfg!rjqvq!pwodgtu!jgtg!qt!qp!c!ugrctcvg!ujggv/*!

W-I1 PFO (2)

30'

Acer rubrum 40 FAC

Fraxinus pennsylvanica 20 FACW

Ulmus rubra 20 FAC

Platanus occidentalis 10 FACW

90
45 18

15'

Cornus alba 15 FACW

Lonicera tatarica 10 FACU

25
12.5 5

5'

Microstegium vimineum 10 FAC

10
5 2

30'

0
0 0

5

6

83%

4

4

4

4

4

4

4

4

.50 .20



!

WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

UQKN! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<!! !

Rtqhkng!Fguetkrvkqp<!!)Fguetkdg!vq!vjg!fgrvj!pggfgf!vq!fqewogpv!vjg!kpfkecvqt!qt!eqphkto!vjg!cdugpeg!qh!kpfkecvqtu/*!

!Fgrvj!!! !!!!!!!!!!!!!!!!!Ocvtkz!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!Tgfqz!Hgcvwtgu! !
!)kpejgu*!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!&!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!!&!!!!!!!!!V{rg

2
!!!!!!!Nqe

3
!!!!!!!!!!!Vgzvwtg!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Tgoctmu! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !
2
V{rg<!!E?Eqpegpvtcvkqp-!F?Fgrngvkqp-!TO?Tgfwegf!Ocvtkz-!OU?Ocumgf!Ucpf!Itckpu/!!!!!!!!!!!!

3
Nqecvkqp<!!RN?Rqtg!Nkpkpi-!O?Ocvtkz/!

J{ftke!Uqkn!Kpfkecvqtu<! ! Kpfkecvqtu!hqt!Rtqdngocvke!J{ftke!Uqknu4<!

!!!!!!!Jkuvquqn!)C2*! !!!!!!!Fctm!Uwthceg!)U8*! !!!!!!!3!eo!Owem!)C21*!)ONTC!258*!

!!!!!!!Jkuvke!Grkrgfqp!)C3*! !!!!!!!Rqn{xcnwg!Dgnqy!Uwthceg!)U9*!)ONTC!258-!259*! !!!!!!!Eqcuv!Rtcktkg!Tgfqz!)C27*!

!!!!!!!Dncem!Jkuvke!)C4*!! !!!!!!!Vjkp!Fctm!Uwthceg!)U;*!)ONTC!258-!259*! !!!!!!!!!!!)ONTC!258-!259*!

!!!!!!!J{ftqigp!Uwnhkfg!)C5*! !!!!!!!Nqco{!Ing{gf!Ocvtkz!)H3*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!

!!!!!!!Uvtcvkhkgf!Nc{gtu!)C6*! !!!!!!!Fgrngvgf!Ocvtkz!)H4*! !!!!!!!!!!!)ONTC!247-!258*!

!!!!!!!3!eo!Owem!)C21*!)NTT!P*! !!!!!!!Tgfqz!Fctm!Uwthceg!)H7*! !!!!!!!Xgt{!Ujcnnqy!Fctm!Uwthceg!)VH23*!

!!!!!!!Fgrngvgf!Dgnqy!Fctm!Uwthceg!)C22*! !!!!!!!Fgrngvgf!Fctm!Uwthceg!)H8*! !!!!!!!Qvjgt!)Gzrnckp!kp!Tgoctmu*!

!!!!!!!Vjkem!Fctm!Uwthceg!)C23*! !!!!!!!Tgfqz!Fgrtguukqpu!)H9*! !

!!!!!!!Ucpf{!Owem{!Okpgtcn!)U2*!)NTT!P-! !!!!!!!Ktqp.Ocpicpgug!Ocuugu!)H23*!)NTT!P-! !

!!!!!!!!!!!ONTC!258-!259*! !!!!!!!!!!!!ONTC!247*!!! !

!!!!!!!Ucpf{!Ing{gf!Ocvtkz!)U5*! !!!!!!!Wodtke!Uwthceg!)H24*!)ONTC!247-!233*! !!!
4
Kpfkecvqtu!qh!j{ftqrj{vke!xgigvcvkqp!cpf!

!!!!!!!Ucpf{!Tgfqz!)U6*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!)ONTC!259*! !!!!!ygvncpf!j{ftqnqi{!owuv!dg!rtgugpv-!

!!!!!!!Uvtkrrgf!Ocvtkz!)U7*! !!!!!!!Tgf!Rctgpv!Ocvgtkcn!)H32*!)ONTC!238-!258*! !!!!!wpnguu!fkuvwtdgf!qt!rtqdngocvke/! !

Tguvtkevkxg!Nc{gt!)kh!qdugtxgf*<!

!!!!!V{rg<!! !

!!!!!Fgrvj!)kpejgu*<!! !

!

!

J{ftke!Uqkn!RtgugpvA!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!

!

!

!

!

!

!

!

!

!

W-I1 PFO (2)

0-8" 2.5Y 4/2 95 7.5YR 4/4 5 C M SiL

4

4



WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

YGVNCPF!FGVGTOKPCVKQP!FCVC!HQTO!�!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!Tgikqp!
!
Rtqlgev0Ukvg<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ekv{0Eqwpv{<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Fcvg<! !

Crrnkecpv0Qypgt<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Uvcvg<!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<! !

Kpxguvkicvqt)u*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ugevkqp-!Vqypujkr-!Tcpig<! !

Ncpfhqto!)jknnunqrg-!vgttceg-!gve/*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Nqecn!tgnkgh!)eqpecxg-!eqpxgz-!pqpg*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Unqrg!)&*<! !

Uwdtgikqp!)NTT!qt!ONTC*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ncv<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Nqpi<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Fcvwo<! !

Uqkn!Ocr!Wpkv!Pcog<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!PYK!encuukhkecvkqp<!! !

Ctg!enkocvke!0!j{ftqnqike!eqpfkvkqpu!qp!vjg!ukvg!v{rkecn!hqt!vjku!vkog!qh!{gctA!![gu!!!!!!!!!!!!!!!Pq!!!!!!!!!!!!!!!)Kh!pq-!gzrnckp!kp!Tgoctmu/*!!

Ctg!Xgigvcvkqp!!!!!!!!!!!!-!Uqkn!!!!!!!!!!!!!-!qt!J{ftqnqi{!!!!!!!!!!!!!!ukipkhkecpvn{!fkuvwtdgfA!!!!!!!!!!!!Ctg!�Pqtocn!Ektewouvcpegu�!rtgugpvA!!![gu!!!!!!!!!!!!!!!Pq!! !

Ctg!Xgigvcvkqp!!!!!!!!!!!!-!Uqkn!!!!!!!!!!!!!-!qt!J{ftqnqi{!!!!!!!!!!!!!!pcvwtcnn{!rtqdngocvkeA!!!!!!!!!!!!!)Kh!pggfgf-!gzrnckp!cp{!cpuygtu!kp!Tgoctmu/*!

UWOOCT[!QH!HKPFKPIU!�!Cvvcej!ukvg!ocr!ujqykpi!ucornkpi!rqkpv!nqecvkqpu-!vtcpugevu-!korqtvcpv!hgcvwtgu-!gve/!

J{ftqrj{vke!Xgigvcvkqp!RtgugpvA! [gu!!!!!!!!!!!!!!!!!Pq! !

J{ftke!Uqkn!RtgugpvA!! [gu!!!!!!!!!!!!!!!!!Pq! !

Ygvncpf!J{ftqnqi{!RtgugpvA! [gu!!!!!!!!!!!!!!!!!Pq! !

Ku!vjg!Ucorngf!Ctgc!

ykvjkp!c!YgvncpfA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!!

!

!

!

!

J[FTQNQI[!

Ygvncpf!J{ftqnqi{!Kpfkecvqtu<! ! Ugeqpfct{!Kpfkecvqtu!)okpkowo!qh!vyq!tgswktgf*!

Rtkoct{!Kpfkecvqtu!)okpkowo!qh!qpg!ku!tgswktgf=!ejgem!cnn!vjcv!crrn{*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Uwthceg!Uqkn!Etcemu!)D7*!

!!!!!!!Uwthceg!Ycvgt!)C2*! !!!!!!!Vtwg!Cswcvke!Rncpvu!)D25*! !!!!!!!Urctugn{!Xgigvcvgf!Eqpecxg!Uwthceg!)D9*!

!!!!!!!Jkij!Ycvgt!Vcdng!)C3*! !!!!!!!J{ftqigp!Uwnhkfg!Qfqt!)E2*! !!!!!!!Ftckpcig!Rcvvgtpu!)D21*!

!!!!!!!Ucvwtcvkqp!)C4*! !!!!!!!Qzkfk|gf!Tjk|qurjgtgu!qp!Nkxkpi!Tqqvu!)E4*! !!!!!!!Oquu!Vtko!Nkpgu!)D27*!

!!!!!!!Ycvgt!Octmu!)D2*! !!!!!!!Rtgugpeg!qh!Tgfwegf!Ktqp!)E5*! !!!!!!!Ft{.Ugcuqp!Ycvgt!Vcdng!)E3*!

!!!!!!!Ugfkogpv!Fgrqukvu!)D3*! !!!!!!!Tgegpv!Ktqp!Tgfwevkqp!kp!Vknngf!Uqknu!)E7*! !!!!!!!Etc{hkuj!Dwttqyu!)E9*!

!!!!!!!Ftkhv!Fgrqukvu!)D4*! !!!!!!!Vjkp!Owem!Uwthceg!)E8*! !!!!!!!Ucvwtcvkqp!Xkukdng!qp!Cgtkcn!Kocigt{!)E;*!

!!!!!!!Cnicn!Ocv!qt!Etwuv!)D5*! !!!!!!!Qvjgt!)Gzrnckp!kp!Tgoctmu*! !!!!!!!Uvwpvgf!qt!Uvtguugf!Rncpvu!)F2*!

!!!!!!!Ktqp!Fgrqukvu!)D6*! ! !!!!!!!Igqoqtrjke!Rqukvkqp!)F3*!

!!!!!!!Kpwpfcvkqp!Xkukdng!qp!Cgtkcn!Kocigt{!)D8*! ! !!!!!!!Ujcnnqy!Cswkvctf!)F4*!

!!!!!!!Ycvgt.Uvckpgf!Ngcxgu!)D;*! ! !!!!!!!Oketqvqrqitcrjke!Tgnkgh!)F5*!

!!!!!!!Cswcvke!Hcwpc!)D24*! ! !!!!!!!HCE.Pgwvtcn!Vguv!)F6*!

Hkgnf!Qdugtxcvkqpu<!

Uwthceg!Ycvgt!RtgugpvA! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ycvgt!Vcdng!RtgugpvA!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ucvwtcvkqp!RtgugpvA!!!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !
)kpenwfgu!ecrknnct{!htkpig*!

!

!

Ygvncpf!J{ftqnqi{!RtgugpvA!!!![gu!!!!!!!!!!!!!!!!!Pq! !

Fguetkdg!Tgeqtfgf!Fcvc!)uvtgco!icwig-!oqpkvqtkpi!ygnn-!cgtkcn!rjqvqu-!rtgxkqwu!kpurgevkqpu*-!kh!cxckncdng<!

!
Tgoctmu<!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

PPP Deleware 03/24/2014

Sunoco PA W-I1 PEM

J. McGuirk, D. Quinn Middletown

Valley bottom Concave 1-3

39.894491 -75.431984 NAD 83

Wehadkee silt loam None

Cowardin: PEM

HGM: Riverine

WT: RPWWD

4

4

44

4

4

4

4

4

4

4

4 4

LRRS



WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

XGIGVCVKQP!)Hqwt!Uvtcvc*!�!Wug!uekgpvkhke!pcogu!qh!rncpvu/! Ucornkpi!Rqkpv<aaaaaaaaaaaa!

! !!!!!!!!!!!!!!!!!!!!!!!!!!Cduqnwvg!!!!Fqokpcpv!!Kpfkecvqt!
Vtgg!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!!!!!!!!!!!!!!!!!!!!!!!!!&!Eqxgt!!!!UrgekguA!!!!Uvcvwu!!!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Ucrnkpi0Ujtwd!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Jgtd!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

21/!! !!! !!!! !!!! !

22/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Yqqf{!Xkpg!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Fqokpcpeg!Vguv!yqtmujggv<!

Pwodgt!qh!Fqokpcpv!Urgekgu!!!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C*!
!
Vqvcn!Pwodgt!qh!Fqokpcpv!!!!
Urgekgu!Cetquu!Cnn!Uvtcvc<!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!)D*!
!
Rgtegpv!qh!Fqokpcpv!Urgekgu!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C0D*!

!
Rtgxcngpeg!Kpfgz!yqtmujggv<!

!!!!!!!Vqvcn!&!Eqxgt!qh<!!!!!!!!!!!!!!!!!!!!Ownvkrn{!d{<!!!!!!!!

QDN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!2!?! ! !

HCEY!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!3!?! ! !

HCE!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!4!?! ! !

HCEW!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!5!?! ! !

WRN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!6!?! ! !

Eqnwop!Vqvcnu<!!!!!!!!!!!!!!!!!!!!!!!!)C*!!! !!!!!!!!!!!!!!!!!!!!!!!)D*!

!!!!!!!!!Rtgxcngpeg!Kpfgz!!?!D0C!?!!!! !

J{ftqrj{vke!Xgigvcvkqp!Kpfkecvqtu<!!

!!!!!!!2!.!Tcrkf!Vguv!hqt!J{ftqrj{vke!Xgigvcvkqp!!

!!!!!!!3!.!Fqokpcpeg!Vguv!ku!@61&!

!!!!!!!4!.!Rtgxcngpeg!Kpfgz!ku!"4/1
2
!

!!!!!!!5!.!Oqtrjqnqikecn!Cfcrvcvkqpu2!)Rtqxkfg!uwrrqtvkpi!

!!!!!!!!!!!!fcvc!kp!Tgoctmu!qt!qp!c!ugrctcvg!ujggv*!

!!!!!!!Rtqdngocvke!J{ftqrj{vke!Xgigvcvkqp2!)Gzrnckp*!

!
2
Kpfkecvqtu!qh!j{ftke!uqkn!cpf!ygvncpf!j{ftqnqi{!owuv!

dg!rtgugpv-!wpnguu!fkuvwtdgf!qt!rtqdngocvke/!

Fghkpkvkqpu!qh!Hqwt!Xgigvcvkqp!Uvtcvc<!
!
Vtgg!�!Yqqf{!rncpvu-!gzenwfkpi!xkpgu-!4!kp/!)8/7!eo*!qt!
oqtg!kp!fkcogvgt!cv!dtgcuv!jgkijv!)FDJ*-!tgictfnguu!qh!
jgkijv/!
!
Ucrnkpi0Ujtwd!�!Yqqf{!rncpvu-!gzenwfkpi!xkpgu-!nguu!
vjcp!4!kp/!FDJ!cpf!itgcvgt!vjcp!qt!gswcn!vq!4/39!hv!)2!
o*!vcnn/!
!
Jgtd!�!Cnn!jgtdcegqwu!)pqp.yqqf{*!rncpvu-!tgictfnguu!
qh!uk|g-!cpf!yqqf{!rncpvu!nguu!vjcp!4/39!hv!vcnn/!
!!
Yqqf{!xkpg!�!Cnn!yqqf{!xkpgu!itgcvgt!vjcp!4/39!hv!kp!
jgkijv/!!

J{ftqrj{vke!!
Xgigvcvkqp!
RtgugpvA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !
!
!

Tgoctmu<!!)Kpenwfg!rjqvq!pwodgtu!jgtg!qt!qp!c!ugrctcvg!ujggv/*!

W-I1 PEM

Acer rubrum 15 FAC

Fraxinus pennsylvanica 10 FACW

25
12.5 5

0
0 0

Microstegium vimineum 35 FAC

Scirpus atrovirens 30 OBL

Juncus effusus 20 FACW

Phalaris arundinacea 10 FACW

Boehmeria cylindrica 5 FACW

100
50 20

0
0 0

5

5

100%

Trees located in the middle of the R.O.W.

4

4

4

4

4

4

4

.50 .20

30'

5'

15'

15'



!

WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

UQKN! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<!! !

Rtqhkng!Fguetkrvkqp<!!)Fguetkdg!vq!vjg!fgrvj!pggfgf!vq!fqewogpv!vjg!kpfkecvqt!qt!eqphkto!vjg!cdugpeg!qh!kpfkecvqtu/*!

!Fgrvj!!! !!!!!!!!!!!!!!!!!Ocvtkz!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!Tgfqz!Hgcvwtgu! !
!)kpejgu*!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!&!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!!&!!!!!!!!!V{rg

2
!!!!!!!Nqe

3
!!!!!!!!!!!Vgzvwtg!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Tgoctmu! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !
2
V{rg<!!E?Eqpegpvtcvkqp-!F?Fgrngvkqp-!TO?Tgfwegf!Ocvtkz-!OU?Ocumgf!Ucpf!Itckpu/!!!!!!!!!!!!

3
Nqecvkqp<!!RN?Rqtg!Nkpkpi-!O?Ocvtkz/!

J{ftke!Uqkn!Kpfkecvqtu<! ! Kpfkecvqtu!hqt!Rtqdngocvke!J{ftke!Uqknu4<!

!!!!!!!Jkuvquqn!)C2*! !!!!!!!Fctm!Uwthceg!)U8*! !!!!!!!3!eo!Owem!)C21*!)ONTC!258*!

!!!!!!!Jkuvke!Grkrgfqp!)C3*! !!!!!!!Rqn{xcnwg!Dgnqy!Uwthceg!)U9*!)ONTC!258-!259*! !!!!!!!Eqcuv!Rtcktkg!Tgfqz!)C27*!

!!!!!!!Dncem!Jkuvke!)C4*!! !!!!!!!Vjkp!Fctm!Uwthceg!)U;*!)ONTC!258-!259*! !!!!!!!!!!!)ONTC!258-!259*!

!!!!!!!J{ftqigp!Uwnhkfg!)C5*! !!!!!!!Nqco{!Ing{gf!Ocvtkz!)H3*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!

!!!!!!!Uvtcvkhkgf!Nc{gtu!)C6*! !!!!!!!Fgrngvgf!Ocvtkz!)H4*! !!!!!!!!!!!)ONTC!247-!258*!

!!!!!!!3!eo!Owem!)C21*!)NTT!P*! !!!!!!!Tgfqz!Fctm!Uwthceg!)H7*! !!!!!!!Xgt{!Ujcnnqy!Fctm!Uwthceg!)VH23*!

!!!!!!!Fgrngvgf!Dgnqy!Fctm!Uwthceg!)C22*! !!!!!!!Fgrngvgf!Fctm!Uwthceg!)H8*! !!!!!!!Qvjgt!)Gzrnckp!kp!Tgoctmu*!

!!!!!!!Vjkem!Fctm!Uwthceg!)C23*! !!!!!!!Tgfqz!Fgrtguukqpu!)H9*! !

!!!!!!!Ucpf{!Owem{!Okpgtcn!)U2*!)NTT!P-! !!!!!!!Ktqp.Ocpicpgug!Ocuugu!)H23*!)NTT!P-! !

!!!!!!!!!!!ONTC!258-!259*! !!!!!!!!!!!!ONTC!247*!!! !

!!!!!!!Ucpf{!Ing{gf!Ocvtkz!)U5*! !!!!!!!Wodtke!Uwthceg!)H24*!)ONTC!247-!233*! !!!
4
Kpfkecvqtu!qh!j{ftqrj{vke!xgigvcvkqp!cpf!

!!!!!!!Ucpf{!Tgfqz!)U6*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!)ONTC!259*! !!!!!ygvncpf!j{ftqnqi{!owuv!dg!rtgugpv-!

!!!!!!!Uvtkrrgf!Ocvtkz!)U7*! !!!!!!!Tgf!Rctgpv!Ocvgtkcn!)H32*!)ONTC!238-!258*! !!!!!wpnguu!fkuvwtdgf!qt!rtqdngocvke/! !

Tguvtkevkxg!Nc{gt!)kh!qdugtxgf*<!

!!!!!V{rg<!! !

!!!!!Fgrvj!)kpejgu*<!! !

!

!

J{ftke!Uqkn!RtgugpvA!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!

!

!

!

!

!

!

!

!

!

W-I1 PEM

0-12" 10YR 4/2 85 7.5YR 4/4 15 C M CL

4

4



WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

YGVNCPF!FGVGTOKPCVKQP!FCVC!HQTO!�!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!Tgikqp!
!
Rtqlgev0Ukvg<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ekv{0Eqwpv{<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Fcvg<! !

Crrnkecpv0Qypgt<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Uvcvg<!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<! !

Kpxguvkicvqt)u*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ugevkqp-!Vqypujkr-!Tcpig<! !

Ncpfhqto!)jknnunqrg-!vgttceg-!gve/*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Nqecn!tgnkgh!)eqpecxg-!eqpxgz-!pqpg*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Unqrg!)&*<! !

Uwdtgikqp!)NTT!qt!ONTC*<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ncv<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Nqpi<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Fcvwo<! !

Uqkn!Ocr!Wpkv!Pcog<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!PYK!encuukhkecvkqp<!! !

Ctg!enkocvke!0!j{ftqnqike!eqpfkvkqpu!qp!vjg!ukvg!v{rkecn!hqt!vjku!vkog!qh!{gctA!![gu!!!!!!!!!!!!!!!Pq!!!!!!!!!!!!!!!)Kh!pq-!gzrnckp!kp!Tgoctmu/*!!

Ctg!Xgigvcvkqp!!!!!!!!!!!!-!Uqkn!!!!!!!!!!!!!-!qt!J{ftqnqi{!!!!!!!!!!!!!!ukipkhkecpvn{!fkuvwtdgfA!!!!!!!!!!!!Ctg!�Pqtocn!Ektewouvcpegu�!rtgugpvA!!![gu!!!!!!!!!!!!!!!Pq!! !

Ctg!Xgigvcvkqp!!!!!!!!!!!!-!Uqkn!!!!!!!!!!!!!-!qt!J{ftqnqi{!!!!!!!!!!!!!!pcvwtcnn{!rtqdngocvkeA!!!!!!!!!!!!!)Kh!pggfgf-!gzrnckp!cp{!cpuygtu!kp!Tgoctmu/*!

UWOOCT[!QH!HKPFKPIU!�!Cvvcej!ukvg!ocr!ujqykpi!ucornkpi!rqkpv!nqecvkqpu-!vtcpugevu-!korqtvcpv!hgcvwtgu-!gve/!

J{ftqrj{vke!Xgigvcvkqp!RtgugpvA! [gu!!!!!!!!!!!!!!!!!Pq! !

J{ftke!Uqkn!RtgugpvA!! [gu!!!!!!!!!!!!!!!!!Pq! !

Ygvncpf!J{ftqnqi{!RtgugpvA! [gu!!!!!!!!!!!!!!!!!Pq! !

Ku!vjg!Ucorngf!Ctgc!

ykvjkp!c!YgvncpfA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!!

!

!

!

!

J[FTQNQI[!

Ygvncpf!J{ftqnqi{!Kpfkecvqtu<! ! Ugeqpfct{!Kpfkecvqtu!)okpkowo!qh!vyq!tgswktgf*!

Rtkoct{!Kpfkecvqtu!)okpkowo!qh!qpg!ku!tgswktgf=!ejgem!cnn!vjcv!crrn{*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Uwthceg!Uqkn!Etcemu!)D7*!

!!!!!!!Uwthceg!Ycvgt!)C2*! !!!!!!!Vtwg!Cswcvke!Rncpvu!)D25*! !!!!!!!Urctugn{!Xgigvcvgf!Eqpecxg!Uwthceg!)D9*!

!!!!!!!Jkij!Ycvgt!Vcdng!)C3*! !!!!!!!J{ftqigp!Uwnhkfg!Qfqt!)E2*! !!!!!!!Ftckpcig!Rcvvgtpu!)D21*!

!!!!!!!Ucvwtcvkqp!)C4*! !!!!!!!Qzkfk|gf!Tjk|qurjgtgu!qp!Nkxkpi!Tqqvu!)E4*! !!!!!!!Oquu!Vtko!Nkpgu!)D27*!

!!!!!!!Ycvgt!Octmu!)D2*! !!!!!!!Rtgugpeg!qh!Tgfwegf!Ktqp!)E5*! !!!!!!!Ft{.Ugcuqp!Ycvgt!Vcdng!)E3*!

!!!!!!!Ugfkogpv!Fgrqukvu!)D3*! !!!!!!!Tgegpv!Ktqp!Tgfwevkqp!kp!Vknngf!Uqknu!)E7*! !!!!!!!Etc{hkuj!Dwttqyu!)E9*!

!!!!!!!Ftkhv!Fgrqukvu!)D4*! !!!!!!!Vjkp!Owem!Uwthceg!)E8*! !!!!!!!Ucvwtcvkqp!Xkukdng!qp!Cgtkcn!Kocigt{!)E;*!

!!!!!!!Cnicn!Ocv!qt!Etwuv!)D5*! !!!!!!!Qvjgt!)Gzrnckp!kp!Tgoctmu*! !!!!!!!Uvwpvgf!qt!Uvtguugf!Rncpvu!)F2*!

!!!!!!!Ktqp!Fgrqukvu!)D6*! ! !!!!!!!Igqoqtrjke!Rqukvkqp!)F3*!

!!!!!!!Kpwpfcvkqp!Xkukdng!qp!Cgtkcn!Kocigt{!)D8*! ! !!!!!!!Ujcnnqy!Cswkvctf!)F4*!

!!!!!!!Ycvgt.Uvckpgf!Ngcxgu!)D;*! ! !!!!!!!Oketqvqrqitcrjke!Tgnkgh!)F5*!

!!!!!!!Cswcvke!Hcwpc!)D24*! ! !!!!!!!HCE.Pgwvtcn!Vguv!)F6*!

Hkgnf!Qdugtxcvkqpu<!

Uwthceg!Ycvgt!RtgugpvA! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ycvgt!Vcdng!RtgugpvA!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !

Ucvwtcvkqp!RtgugpvA!!!! [gu!!!!!!!!!!!!!Pq!!!!!!!!!!!!!Fgrvj!)kpejgu*<! !
)kpenwfgu!ecrknnct{!htkpig*!

!

!

Ygvncpf!J{ftqnqi{!RtgugpvA!!!![gu!!!!!!!!!!!!!!!!!Pq! !

Fguetkdg!Tgeqtfgf!Fcvc!)uvtgco!icwig-!oqpkvqtkpi!ygnn-!cgtkcn!rjqvqu-!rtgxkqwu!kpurgevkqpu*-!kh!cxckncdng<!

!
Tgoctmu<!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

PPP Delaware 03/24/2014

Sunoco PA W-I1, W-I2 UPL

J. McGuirk, D. Quinn Middletown

Valley bottom Concave 1-3

LRRS 39.894112 -75.431548 NAD 83

Wehadkee silt loam None

Upland

4

4

4

4

4

4

4

4

4

4 4



WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

XGIGVCVKQP!)Hqwt!Uvtcvc*!�!Wug!uekgpvkhke!pcogu!qh!rncpvu/! Ucornkpi!Rqkpv<aaaaaaaaaaaa!

! !!!!!!!!!!!!!!!!!!!!!!!!!!Cduqnwvg!!!!Fqokpcpv!!Kpfkecvqt!
Vtgg!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!!!!!!!!!!!!!!!!!!!!!!!!!&!Eqxgt!!!!UrgekguA!!!!Uvcvwu!!!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Ucrnkpi0Ujtwd!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Jgtd!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

7/!! !!! !!!! !!!! !

8/!! !!! !!!! !!!! !

9/!! !!! !!!! !!!! !

;/!! !!! !!!! !!!! !

21/!! !!! !!!! !!!! !

22/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Yqqf{!Xkpg!Uvtcvwo!!)Rnqv!uk|g<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*!

2/!! !!! !!!! !!!! !

3/!! !!! !!!! !!!! !

4/!! !!! !!!! !!!! !

5/!! !!! !!!! !!!! !

6/!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?!Vqvcn!Eqxgt!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!61&!qh!vqvcn!eqxgt<!!!!!!!!!!!!!!!!!!31&!qh!vqvcn!eqxgt<! !

Fqokpcpeg!Vguv!yqtmujggv<!

Pwodgt!qh!Fqokpcpv!Urgekgu!!!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C*!
!
Vqvcn!Pwodgt!qh!Fqokpcpv!!!!
Urgekgu!Cetquu!Cnn!Uvtcvc<!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!)D*!
!
Rgtegpv!qh!Fqokpcpv!Urgekgu!
Vjcv!Ctg!QDN-!HCEY-!qt!HCE<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)C0D*!

!
Rtgxcngpeg!Kpfgz!yqtmujggv<!

!!!!!!!Vqvcn!&!Eqxgt!qh<!!!!!!!!!!!!!!!!!!!!Ownvkrn{!d{<!!!!!!!!

QDN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!2!?! ! !

HCEY!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!3!?! ! !

HCE!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!4!?! ! !

HCEW!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!5!?! ! !

WRN!urgekgu! !!!!!!!!!!!!!!!!!!!!!!!z!6!?! ! !

Eqnwop!Vqvcnu<!!!!!!!!!!!!!!!!!!!!!!!!)C*!!! !!!!!!!!!!!!!!!!!!!!!!!)D*!

!!!!!!!!!Rtgxcngpeg!Kpfgz!!?!D0C!?!!!! !

J{ftqrj{vke!Xgigvcvkqp!Kpfkecvqtu<!!

!!!!!!!2!.!Tcrkf!Vguv!hqt!J{ftqrj{vke!Xgigvcvkqp!!

!!!!!!!3!.!Fqokpcpeg!Vguv!ku!@61&!

!!!!!!!4!.!Rtgxcngpeg!Kpfgz!ku!"4/1
2
!

!!!!!!!5!.!Oqtrjqnqikecn!Cfcrvcvkqpu2!)Rtqxkfg!uwrrqtvkpi!

!!!!!!!!!!!!fcvc!kp!Tgoctmu!qt!qp!c!ugrctcvg!ujggv*!

!!!!!!!Rtqdngocvke!J{ftqrj{vke!Xgigvcvkqp2!)Gzrnckp*!

!
2
Kpfkecvqtu!qh!j{ftke!uqkn!cpf!ygvncpf!j{ftqnqi{!owuv!

dg!rtgugpv-!wpnguu!fkuvwtdgf!qt!rtqdngocvke/!

Fghkpkvkqpu!qh!Hqwt!Xgigvcvkqp!Uvtcvc<!
!
Vtgg!�!Yqqf{!rncpvu-!gzenwfkpi!xkpgu-!4!kp/!)8/7!eo*!qt!
oqtg!kp!fkcogvgt!cv!dtgcuv!jgkijv!)FDJ*-!tgictfnguu!qh!
jgkijv/!
!
Ucrnkpi0Ujtwd!�!Yqqf{!rncpvu-!gzenwfkpi!xkpgu-!nguu!
vjcp!4!kp/!FDJ!cpf!itgcvgt!vjcp!qt!gswcn!vq!4/39!hv!)2!
o*!vcnn/!
!
Jgtd!�!Cnn!jgtdcegqwu!)pqp.yqqf{*!rncpvu-!tgictfnguu!
qh!uk|g-!cpf!yqqf{!rncpvu!nguu!vjcp!4/39!hv!vcnn/!
!!
Yqqf{!xkpg!�!Cnn!yqqf{!xkpgu!itgcvgt!vjcp!4/39!hv!kp!
jgkijv/!!

J{ftqrj{vke!!
Xgigvcvkqp!
RtgugpvA!!!!!!!!!!!!!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !
!
!

Tgoctmu<!!)Kpenwfg!rjqvq!pwodgtu!jgtg!qt!qp!c!ugrctcvg!ujggv/*!

W-I1, W-I2 UPL

30'

0
0 0

15'

0
0 0

5'

Dactylis glomerata 70 FACU

Alopecurus sp. 20 ND

Microstegium vimineum 10 FAC

100
50 20

30'

0
0 0

0

1*

0%

ND - Not determined

*Vegetation not ID'd down to the species level not included in dominance test.

4

4

4

.50 .20



!

WU!Cto{!Eqtru!qh!Gpikpggtu! !!!!!!!!!!!!!!!!!!!!!Gcuvgtp!Oqwpvckpu!cpf!Rkgfoqpv!�!Xgtukqp!3/1!

UQKN! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Ucornkpi!Rqkpv<!! !

Rtqhkng!Fguetkrvkqp<!!)Fguetkdg!vq!vjg!fgrvj!pggfgf!vq!fqewogpv!vjg!kpfkecvqt!qt!eqphkto!vjg!cdugpeg!qh!kpfkecvqtu/*!

!Fgrvj!!! !!!!!!!!!!!!!!!!!Ocvtkz!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!Tgfqz!Hgcvwtgu! !
!)kpejgu*!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!&!!!!!! !!!!!Eqnqt!)oqkuv*!!!!!!!!!!!!!&!!!!!!!!!V{rg

2
!!!!!!!Nqe

3
!!!!!!!!!!!Vgzvwtg!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Tgoctmu! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !

!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !! !!!!! !!!! !!! !!!! !!!! !
2
V{rg<!!E?Eqpegpvtcvkqp-!F?Fgrngvkqp-!TO?Tgfwegf!Ocvtkz-!OU?Ocumgf!Ucpf!Itckpu/!!!!!!!!!!!!

3
Nqecvkqp<!!RN?Rqtg!Nkpkpi-!O?Ocvtkz/!

J{ftke!Uqkn!Kpfkecvqtu<! ! Kpfkecvqtu!hqt!Rtqdngocvke!J{ftke!Uqknu4<!

!!!!!!!Jkuvquqn!)C2*! !!!!!!!Fctm!Uwthceg!)U8*! !!!!!!!3!eo!Owem!)C21*!)ONTC!258*!

!!!!!!!Jkuvke!Grkrgfqp!)C3*! !!!!!!!Rqn{xcnwg!Dgnqy!Uwthceg!)U9*!)ONTC!258-!259*! !!!!!!!Eqcuv!Rtcktkg!Tgfqz!)C27*!

!!!!!!!Dncem!Jkuvke!)C4*!! !!!!!!!Vjkp!Fctm!Uwthceg!)U;*!)ONTC!258-!259*! !!!!!!!!!!!)ONTC!258-!259*!

!!!!!!!J{ftqigp!Uwnhkfg!)C5*! !!!!!!!Nqco{!Ing{gf!Ocvtkz!)H3*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!

!!!!!!!Uvtcvkhkgf!Nc{gtu!)C6*! !!!!!!!Fgrngvgf!Ocvtkz!)H4*! !!!!!!!!!!!)ONTC!247-!258*!

!!!!!!!3!eo!Owem!)C21*!)NTT!P*! !!!!!!!Tgfqz!Fctm!Uwthceg!)H7*! !!!!!!!Xgt{!Ujcnnqy!Fctm!Uwthceg!)VH23*!

!!!!!!!Fgrngvgf!Dgnqy!Fctm!Uwthceg!)C22*! !!!!!!!Fgrngvgf!Fctm!Uwthceg!)H8*! !!!!!!!Qvjgt!)Gzrnckp!kp!Tgoctmu*!

!!!!!!!Vjkem!Fctm!Uwthceg!)C23*! !!!!!!!Tgfqz!Fgrtguukqpu!)H9*! !

!!!!!!!Ucpf{!Owem{!Okpgtcn!)U2*!)NTT!P-! !!!!!!!Ktqp.Ocpicpgug!Ocuugu!)H23*!)NTT!P-! !

!!!!!!!!!!!ONTC!258-!259*! !!!!!!!!!!!!ONTC!247*!!! !

!!!!!!!Ucpf{!Ing{gf!Ocvtkz!)U5*! !!!!!!!Wodtke!Uwthceg!)H24*!)ONTC!247-!233*! !!!
4
Kpfkecvqtu!qh!j{ftqrj{vke!xgigvcvkqp!cpf!

!!!!!!!Ucpf{!Tgfqz!)U6*! !!!!!!!Rkgfoqpv!Hnqqfrnckp!Uqknu!)H2;*!)ONTC!259*! !!!!!ygvncpf!j{ftqnqi{!owuv!dg!rtgugpv-!

!!!!!!!Uvtkrrgf!Ocvtkz!)U7*! !!!!!!!Tgf!Rctgpv!Ocvgtkcn!)H32*!)ONTC!238-!258*! !!!!!wpnguu!fkuvwtdgf!qt!rtqdngocvke/! !

Tguvtkevkxg!Nc{gt!)kh!qdugtxgf*<!

!!!!!V{rg<!! !

!!!!!Fgrvj!)kpejgu*<!! !

!

!

J{ftke!Uqkn!RtgugpvA!!!!![gu!!!!!!!!!!!!!!!!!Pq!! !

Tgoctmu<!

!

!

!

!

!

!

!

!

!

W-I1, W-I2 UPL

0-12" 10YR 3/3 100 SiL

4

4



APPENDIX B

WETLAND PHOTOGRAPHS



Photograph Number: 17 Feature Name: W-C10 Date: 01/15/2014

Direction: N Plant Community: PSS (2) Remarks: N/A

Photograph Number: 18 Feature Name: W-I1 Date: 03/24/2014

Direction: E Plant Community: PFO (1) Remarks: N/A



Photograph Number: 19 Feature Name: W-I1 Date: 03/24/2014

Direction: E Plant Community: PFO (2) Remarks: N/A

Photograph Number: 20 Feature Name: W-I1 Date: 03/24/2014

Direction: N Plant Community: PEM Remarks: N/A



APPENDIX C

STREAM DATA SHEETS



#&*)$ #&%' "*)&$( !$*$ "'&&*

Surveyors: _____________________________ Date: ___________ Resource ID Number: ______________

Project: __________________________ State: ______________________ County: ____________________

Photo Number (s): ______________ Canopy Cover: _____%

Flow Direction: ______ Bank Width: ______ feet Water Width: ______ feet

High Water Depth: ______ feet Water Depth: ______ feet Turbidity: __________

Flow Regime: [ ] Perennial [ ] Intermittent [ ] Ephemeral [ ] Flowing Ditch [ ] Dry/Stagnant Ditch

Sinuosity:
[ ] Low
[ ] Medium
[ ] High

Features:
[ ] Riffles [ ] Sand/Mud Bar [ ] Run/Glide
[ ] Pools [ ] Gravel Bar [ ] Braided
[ ] Rapids [ ] Aquatic Vegetation [ ] Other ____________________________

Substrate:
[ ] Bedrock ___%
[ ] Boulder ___%
[ ] Cobble/Gravel ___%
[ ] Sand ___%
[ ] Silt/Clay ___%
[ ] Organic ___%

Bank Substrate:
Height: Left ____ Right____

[ ] Bedrock [ ]
[ ] Boulder [ ]
[ ] Gravel [ ]
[ ] Sand [ ]
[ ] Silt/Clay [ ]
[ ] Organic [ ]

Floodplain Width:
Left Right
[ ] <10 feet [ ]
[ ] <25 feet [ ]
[ ] <50 feet [ ]
[ ] <100 feet [ ]
[ ] >100 feet [ ]

Dominant Vegetation:
[ ] Forested

Species: ____________________________________________________________________________
[ ] Shrub

Species: ____________________________________________________________________________
[ ] Herbaceous

Species: ____________________________________________________________________________

Wildlife Observed/Notes:

Sketch:

Flow Stage: ___________

Location:_________________________

J. McGuirk, D. Quinn 03/24/2014 S-I1

PPP PA Delaware

30

S 2 1

3 1.00 Low

2' 2'

50
50

Acer rubrum, Fraxinus pennsylvanica

Cornus alba, Lonicera tatarica

Phragmites australis

See Attached Figure.

4

4 4

4

4

4

4

4

4

4

4 4 4

4

4

4

Low

39.894402°, -75.431664°

Inches

Feet

Inches

Feet



#&*)$ #&%' "*)&$( !$*$ "'&&*

Surveyors: _____________________________ Date: ___________ Resource ID Number: ______________

Project: __________________________ State: ______________________ County: ____________________

Photo Number (s): ______________ Canopy Cover: _____%

Flow Direction: ______ Bank Width: ______ feet Water Width: ______ feet

High Water Depth: ______ feet Water Depth: ______ feet Turbidity: __________

Flow Regime: [ ] Perennial [ ] Intermittent [ ] Ephemeral [ ] Flowing Ditch [ ] Dry/Stagnant Ditch

Sinuosity:
[ ] Low
[ ] Medium
[ ] High

Features:
[ ] Riffles [ ] Sand/Mud Bar [ ] Run/Glide
[ ] Pools [ ] Gravel Bar [ ] Braided
[ ] Rapids [ ] Aquatic Vegetation [ ] Other ____________________________

Substrate:
[ ] Bedrock ___%
[ ] Boulder ___%
[ ] Cobble/Gravel ___%
[ ] Sand ___%
[ ] Silt/Clay ___%
[ ] Organic ___%

Bank Substrate:
Height: Left ____ Right____

[ ] Bedrock [ ]
[ ] Boulder [ ]
[ ] Gravel [ ]
[ ] Sand [ ]
[ ] Silt/Clay [ ]
[ ] Organic [ ]

Floodplain Width:
Left Right
[ ] <10 feet [ ]
[ ] <25 feet [ ]
[ ] <50 feet [ ]
[ ] <100 feet [ ]
[ ] >100 feet [ ]

Dominant Vegetation:
[ ] Forested

Species: ____________________________________________________________________________
[ ] Shrub

Species: ____________________________________________________________________________
[ ] Herbaceous

Species: ____________________________________________________________________________

Wildlife Observed/Notes:

Sketch:

Flow Stage: ___________
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Photograph Number: 71 Feature Name: S-I1 Date: 03/24/2014 

Direction: N, Downstream Flow Regime: Ephemeral Remarks: N/A 

Photograph Number: 72 Feature Name: S-I3 Date: 03/24/2014 

Direction: S, Upstream Flow Regime: Ephemeral Remarks: N/A 



 
 

 

 
 

 

Photograph Number: 73 Feature Name: S-I2 Date: 03/24/2014 

Direction: SW, Upstream Flow Regime: Perennial Remarks: N/A 

Photograph Number: 74 Feature Name: S-I6 Date: 03/24/2014 

Direction: N, Downstream Flow Regime: Ephemeral Remarks: N/A 
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Hydric Soil List – Delaware County, Pennsylvania 

 

Hydric Soils List 
Delaware County, Pennsylvania 

Map Unit 
Symbol 

Map Unit Name 
Component Name and 

Phase 
Component 

Percent 
Landforms 

AgB2 Aldino silt loam, 3 to 8 percent slopes, moderately eroded Calvert 7 valleys 

BeA Beltsville silt loam, 0 to 3 percent slopes Othello 5 terraces 

BeB2 Beltsville silt loam, 3 to 8 percent slopes, moderately eroded Othello 5 terraces 

ByA Butlertown silt loam, 0 to 3 percent slopes Othello 5 terraces 

ByB2 Butlertown silt loam, 3 to 8 percent slopes, moderately eroded Othello 5 terraces 

CaA Calvert silt loam, 0 to 3 percent slopes Calvert 85 depressions 

CaB Calvert silt loam, 3 to 8 percent slopes Calvert 85 valleys 

CaB2 Calvert silt loam, 3 to 8 percent slopes, moderately eroded Calvert 100 valleys 

CaaA Califon loam, 0 to 3 percent slopes Holly 4 flood plains 

CaaA Califon loam, 0 to 3 percent slopes Baile 3 depressions 

CaaA Califon loam, 0 to 3 percent slopes Fluvaquents 3 flood plains 

Ch Chewacla silt loam Wehadkee 5 flood plains 

Cm Codorus silt loam Hatboro 8 flood plains 



Hydric Soil List – Delaware County, Pennsylvania 

Cm Codorus silt loam Baile 3 depressions 

Cn Congaree silt loam Holly 8 flood plains 

GdB Gladstone gravelly loam, 3 to 8 percent slopes Cokesbury 3 depressions 

GdC Gladstone gravelly loam, 8 to 15 percent slopes Cokesbury 5 depressions 

GnA Glenville silt loam 0 to 3 percent slopes Baile 5 depressions 

GnB Glenville silt loam, 3 to 8 percent slopes Baile 5 depressions 

GnB2 Glenville silt loam, 3 to 8 percent slopes, moderately eroded Worsham 7 depressions 

Ha Hatboro silt loam Hatboro 95 flood plains 

Ma Made land, gravelly materials Croton 1 depressions 

Me Made land, schist and gneiss materials Hatboro 1 flood plains 

Mf Made land, sanitary land fill Croton 2 depressions 

MgB2 Manor loam, 3 to 8 percent slopes, moderately eroded Hatboro 2 flood plains 

MgC Manor loam, 8 to 15 percent slopes Hatboro 2 flood plains 

Mn Melvin silt loam Melvin 85 flood plains 

MoB2 
Montalto channery silt loam, 3 to 8 percent slopes, moderately 

eroded 
Watchung 5 depressions 

NaD Neshaminy gravelly silt loam, 15 to 25 percent slopes Towhee 5 depressions 

NsB Neshaminy very stony silt loam, 0 to 8 percent slopes Towhee, extremely stony 5 depressions 



Hydric Soil List – Delaware County, Pennsylvania 

NsD Neshaminy very stony silt loam, 8 to 25 percent slopes Towhee, extremely stony 3 depressions 

NsF Neshaminy very stony silt loam, 25 to 45 percent slopes Towhee, extremely stony 3 depressions 

OtA Othello silt loam Othello 90 terraces 

OtA Othello silt loam Nanticoke 2 tidal flats 

UrlB Urban land-Gladstone complex, 0 to 8 percent slopes Cokesbury 5 depressions 

UrlD Urban land-Gladstone complex, 8 to 25 percent slopes Cokesbury 5 depressions 

UugB 
Urban land-Udorthents, schist and gneiss complex, 0 to 8 percent 

slopes 
Baile 1 depressions 

UugD 
Urban land-Udorthents, schist and gneiss complex, 8 to 25 percent 

slopes 
Baile 1 depressions 

WaA Watchung silt loam, 0 to 3 percent slopes Watchung, silt loam 86 depressions 

WaA Watchung silt loam, 0 to 3 percent slopes Towhee 9 depressions 

WcB Watchung very stony silt loam, 0 to 8 percent slopes Watchung 85 depressions 

WoA Worsham silt loam, 0 to 3 percent slopes Worsham 85 drainageways 

WoB Worsham silt loam, 3 to 8 percent slopes Worsham 85 drainageways 

WoB2 Worsham silt loam, 3 to 8 percent slopes, moderately eroded Worsham 85 drainageways 

WsB Worsham very stony silt loam, 0 to 8 percent slopes Worsham 85 drainageways 

Modified from Hydric Soils of the United States (NRCS 2014) 
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SUNOCO PIPELINE L.P.

Pennsylvania Pipeline Project

Wetland Functions and Values Assessment

-Delaware County

Joint Permit Application for a

Pennsylvania Water Obstruction & Encroachment Permit and a U.S.
Army Corps of Engineers Section 404 Permit Application

Revised October 2016

NOTE: This Wetland Functions & Values Assessment excerpts information relevant to the major permit 
modification for the Glen Riddle/SEPTA HDD and previously submitted information by Sunoco 
Pipeline L.P. as part of the approved PPP Chapter 105 Joint Permit (E23-524. APS 879354)]
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WETLAND FUNCTIONS AND VALUES ASSESSMENT

1.0 INTRODUCTION

Sunoco Pipeline’s, L.P. (SPLP) is seeking Pennsylvania Department of Environmental Protection
(PADEP) Chapter 105 Water Obstruction and Encroachment and U.S. Army Corps of Engineers
(USACE) Section 404 permits to allow temporary impacts to aquatic resources associated with the
installation and operation of the Pennsylvania Pipeline Project (Project). To support the Delaware County
Joint Application, and in accordance with 25 Pa Code §105.13(e)(3), a wetland functions and values
assessment is required and has been prepared for the proposed wetland impacts. The USACE Highway
Methodology (USACE 1999) was chosen as the assessment method as it is generally acceptable to the
PADEP and the USACE.

SPLP has been diligent in siting and designing the Project to avoid and minimize adverse effects to
environmental resources located along the approximately 300-mile route. As part of the application
materials, an in-depth alternatives analysis is presented to demonstrate these efforts. Within that
alternatives analysis it is apparent that the highest quality wetlands on the Project area being avoided
through reroutes and use of horizontal directional drill (HDD) technology. Direct impacts to almost all
forested wetlands, the majority of scrub-shrub wetlands, and all federally listed endangered species
occupied wetlands are avoided. The remaining impacted wetlands are often small, man-made, palustrine
emergent, and limited to occurring within existing rights-of-way. This functions and values assessment
provides further characterization of the impacted wetlands to assist the PADEP in its evaluation of the
Chapter 105 application.

2.0 METHODS

As stated, the USACE Highway Methodology (USACE 1999) was chosen as the assessment method as it
is generally acceptable to the PADEP and the USACE. In accordance with the method the eight functions
and five values listed below were assessed for each impacted wetland. A Wetland Function-Value
Evaluation Form is provided within the method’s workbook and was used in the assessment of this
Project’s exceptional value (EV) wetlands. As first step, descriptor information on the wetland or wetland
complex is provided within the header portion of the form and allows for information in respect to
surround landscape as well as the impacts to be entered. As a second step, the suitability of the wetland
to provide the function is assessed. Those determined to not provide the function or value or provide it at
an insignificant level were considered not to be providing the function and “No” was checked. The
rational for making the suitability decision and the considerations/qualifiers are then listed by code within
the form in accordance with those listed in Table 1. Having a consideration/qualifier present did not
automatically qualify the wetland as suitable for the function or value, but was a result of a combination
of the presence and the evaluator’s best professional judgment. Wetland delineation data sheets, pictures,
topographical maps, soils maps, aerial maps, wetland and stream delineations, agency information (e.g.,
endangered species presence, designated exceptional value), other field survey information (e.g.,
threatened and endangered species), and best professional judgement were used during each evaluation.
The third and final step, was to identify principle functions and values as those determined to be the most
important. The objective of filling out the form is to document an unbiased record of the wetland, including
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its location, function, appearance and relationship to its adjacent land use (USACE 1999). For non-
exceptional value wetlands or “other wetlands” the same methodology was used but the results are
presented in tabular format and lists only the principle functions provided.

GROUNDWATER RECHARGE/DISCHARGE — this function considers the
potential for a wetland to serve as a groundwater recharge and/or discharge area.
Recharge should relate to the potential for the wetland to contribute water to an
aquifer. Discharge should relate to the potential for the wetland to serve as an area
where groundwater can be discharged to the surface.

FLOODFLOW ALTERATION (Storage & Desynchronization) — This function
considers the effectiveness of the wetland in reducing flood damage by attenuation
of floodwaters for prolonged periods following precipitation events.

FISH AND SHELLFISH HABITAT — This function considers the effectiveness
of seasonal or permanent waterbodies associated with the wetland in question for
fish and shellfish habitat.

SEDIMENT/TOXICANT/PATHOGEN RETENTION — This function reduces or
prevents degradation of water quality. It relates to the effectiveness of the wetland
as a trap for sediments, toxicants, or pathogens.

NUTRIENT REMOVAL/RETENTION/TRANSFORMATION — This function
relates to the effectiveness of the wetland to prevent adverse effects of excess
nutrients entering aquifers or surface waters such as ponds, lakes, streams, rivers,
or estuaries.

PRODUCTION EXPORT (Nutrient) — This function relates to the effectiveness
of the wetland to produce food or usable products for humans or other living
organisms.

SEDIMENT/SHORELINE STABILIZATION — This function relates to the
effectiveness of a wetland to stabilize streambanks and shorelines against erosion.

WILDLIFE HABITAT — This function considers the effectiveness of the wetland
to provide habitat for various types and populations of animals typically associated
with wetlands and the wetland edge. Both resident and/ or migrating species must
be considered. Species lists of observed and potential animals should be included
in the wetland assessment report.

RECREATION (Consumptive and Non-Consumptive) — This value considers the
effectiveness of the wetland and associated watercourses to provide recreational
opportunities such as canoeing, boating, fishing, hunting, and other active or
passive recreational activities. Consumptive activities consume or diminish the
plants, animals, or other resources that are intrinsic to the wetland, whereas non-
consumptive activities do not.
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EDUCATIONAL/SCIENTIFIC VALUE — This value considers the effectiveness
of the wetland as a site for an “outdoor classroom” or as a location for scientific
study or research.

UNIQUENESS/HERITAGE — This value relates to the effectiveness of the
wetland or its associated waterbodies to produce certain special values. Special
values may include such things as archaeological sites, unusual aesthetic quality,
historical events, or unique plants, animals, or geologic features.

VISUAL QUALITY/AESTHETICS — This value relates to the visual and
aesthetic qualities of the wetland.

THREATENED or ENDANGERED SPECIES HABITAT — This value relates to
the effectiveness of the wetland or associated waterbodies to support threatened or
endangered species.

Table 1 – Function-Value Considerations/Qualifiers

FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

Groundwater Recharge/Discharge 1. Public or private wells occur downstream of the wetland.
2. Potential exists for public or private wells downstream of the wetland.
3. Wetland is underlain by stratified drift.
4. Gravel or sandy soils present in or adjacent to the wetland.
5. Fragipan does not occur in the wetland.
6. Fragipan, impervious soils, or bedrock does occur in the wetland.
7. Wetland is associated with a perennial or intermittent watercourse.
8. Signs of groundwater recharge are present or piezometer data
demonstrates recharge.
9. Wetland is associated with a watercourse but lacks a defined outlet or
contains a constricted outlet.
10. Wetland contains only an outlet, no inlet.
11. Groundwater quality of stratified drift aquifer within or downstream
of wetland meets drinking water standards.
12. Quality of water associated with the wetland is high.
13. Signs of groundwater discharge are present (e.g., springs).
14. Water temperature suggests it is a discharge site.
15. Wetland shows signs of variable water levels.
16. Other

Floodflow Alteration 1. Area of this wetland is large relative to its watershed.
2. Wetland occurs in the upper portions of its watershed.
3. Effective flood storage is small or non-existent upslope of or above the
wetland.
4. Wetland watershed contains a high percent of impervious surfaces.
5. Wetland contains hydric soils which are able to absorb and detain
water.
6. Wetland exists in a relatively flat area that has flood storage potential.
7. Wetland has an intermittent outlet, ponded water, or signs are present
of variable water level.
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FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

8. During flood events, this wetland can retain higher volumes of water
than under normal or average rainfall conditions.
9. Wetland receives and retains overland or sheet flow runoff from
surrounding uplands.
10. In the event of a large storm, this wetland may receive and detain
excessive flood water from a nearby watercourse.
11. Valuable properties, structures, or resources are located in or near the
floodplain downstream from the wetland.
12. The watershed has a history of economic loss due to flooding.
13. This wetland is associated with one or more watercourses.
14. This wetland watercourse is sinuous or diffuse.
15. This wetland outlet is constricted.
16. Channel flow velocity is affected by this wetland.
17. Land uses downstream are protected by this wetland.
18. This wetland contains a high density of vegetation.
19. Other

Fish and Shellfish Habitat 1. Forest land dominant in the watershed above this wetland.
2. Abundance of cover objects present.
STOP HERE IF THIS WETLAND IS NOT ASSOCIATED WITH A
WATERCOURSE
3. Size of this wetland is able to support large fish/shellfish populations.
4. Wetland is part of a larger, contiguous watercourse.
5. Wetland has sufficient size and depth in open water areas so as not to
freeze solid and retain some open water during winter.
6. Stream width (bank to bank) is more than 50 feet.
7. Quality of the watercourse associated with this wetland is able to
support healthy fish/shellfish populations.
8. Streamside vegetation provides shade for the watercourse.
9. Spawning areas are present (submerged vegetation or gravel beds).
10. Food is available to fish/shellfish populations within this wetland.
11. Barrier(s) to anadromous fish (such as dams, including beaver dams,
waterfalls, road crossing) are absent from the stream reach associated
with this wetland.
12. Evidence of fish is present.
13. Wetland is stocked with fish.
14. The watercourse is persistent.
15. Man-made streams are absent.
16. Water velocities are not too excessive for fish usage.
17. Defined stream channel is present.
18. Other

Sediment/Toxicant/Pathogen
Retention

1. Potential sources of excess sediment are in the watershed above the
wetland.
2. Potential or known sources of toxicants are in the watershed above the
wetland.
3. Opportunity for sediment trapping by slow moving water or deepwater
habitat are present in this wetland.
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FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

4. Fine grained mineral or organic soils are present.
5. Long duration water retention time is present in this wetland.
6. Public or private water sources occur downstream.
7. The wetland edge is broad and intermittently aerobic.
8. The wetland is known to have existed for more than 50 years.
9. Drainage ditches have not been constructed in the wetland.
STOP HERE IF WETLAND IS NOT ASSOCIATED WITH A
WATERCOURSE.
10. Wetland is associated with an intermittent or perennial stream or a
lake.
11. Channelized flows have visible velocity decreases in the wetland.
12. Effective floodwater storage in wetland is occurring. Areas of
impounded open water are present.
13. No indicators of erosive forces are present. No high water velocities
are present.
14. Diffuse water flows are present in the wetland.
15. Wetland has a high degree of water and vegetation interspersion.
16. Dense vegetation provides opportunity for sediment trapping and/or
signs of sediment accumulation by dense vegetation is present.
17. Other

Nutrient
Removal/Retention/Transformation

1. Wetland is large relative to the size of its watershed.
2. Deep water or open water habitat exists.
3. Overall potential for sediment trapping exists in the wetland.
4. Potential sources of excess nutrients are present in the watershed
above the wetland.
5. Wetland saturated for most of the season. Ponded water is present in
the wetland.
6. Deep organic/sediment deposits are present.
7. Slowly drained fine grained mineral or organic soils are present.
8. Dense vegetation is present.
9. Emergent vegetation and/or dense woody stems are dominant.
10. Opportunity for nutrient attenuation exists.
11. Vegetation diversity/abundance sufficient to utilize nutrients.
STOP HERE IF WETLAND IS NOT ASSOCIATED WITH A
WATERCOURSE.
12. Waterflow through this wetland is diffuse.
13. Water retention/detention time in this wetland is increased by
constricted outlet or thick vegetation.
14. Water moves slowly through this wetland.
15. Other

Production Export (Nutrient) 1. Wildlife food sources grow within this wetland.
2. Detritus development is present within this wetland
3. Economically or commercially used products found in this wetland.
4. Evidence of wildlife use found within this wetland.
5. Higher trophic level consumers are utilizing this wetland.
6. Fish or shellfish develop or occur in this wetland.
7. High vegetation density is present.
8. Wetland exhibits high degree of plant community structure/species
diversity.
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FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

9. High aquatic vegetative diversity/abundance is present.
10. Nutrients exported in wetland watercourses (permanent outlet
present).
11. “Flushing” of relatively large amounts of organic plant material
occurs from this wetland.
12. Wetland contains flowering plants that are used by nectar-gathering
insects.
13. Indications of export are present.
14. High production levels occurring, however, no visible signs of export
(assumes export is attenuated).
15. Other

Sediment/Shoreline Stabilization 1. Indications of erosion or siltation are present.
2. Topographical gradient is present in wetland.
3. Potential sediment sources are present up-slope.
4. Potential sediment sources are present upstream.
5. No distinct shoreline or bank is evident between the waterbody and the
wetland or upland.
6. A distinct step between the open waterbody or stream and the adjacent
land exists (i.e., sharp bank) with dense roots throughout.
7. Wide wetland (>10’) borders watercourse, lake, or pond.
8. High flow velocities in the wetland.
9. The watershed is of sufficient size to produce channelized flow.
10. Open water fetch is present.
11. Boating activity is present.
12. Dense vegetation is bordering watercourse, lake, or pond.
13. High percentage of energy-absorbing emergents and/or shrubs border
a watercourse, lake, or pond.
14. Vegetation is comprised of large trees and shrubs that withstand
major flood events or erosive incidents and stabilize the shoreline on a
large scale (feet).
15. Vegetation is comprised of a dense resilient herbaceous layer that
stabilizes sediments and the shoreline on a small scale (inches) during
minor flood events or potentially erosive events.
16. Other

Wildlife Habitat 1. Wetland is not degraded by human activity.
2. Water quality of the watercourse, pond, or lake associated with this
wetland meets or exceeds Class A or B standards.
3. Wetland is not fragmented by development.
4. Upland surrounding this wetland is undeveloped.
5. More than 40% of this wetland edge is bordered by upland wildlife
habitat (e.g., brushland, woodland, active farmland, or idle land) at least
500 feet in width.
6. Wetland is contiguous with other wetland systems connected by a
watercourse or lake.
7. Wildlife overland access to other wetlands is present.
8. Wildlife food sources are within this wetland or are nearby.
9. Wetland exhibits a high degree of interspersion of vegetation classes
and/or open water.
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FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

10. Two or more islands or inclusions of upland within the wetland are
present.
11. Dominant wetland class includes deep or shallow marsh or wooded
swamp.
12. More than three acres of shallow permanent open water (less than 6.6
feet deep), including streams in or adjacent to wetland, are present.
13. Density of the wetland vegetation is high.
14. Wetland exhibits a high degree of plant species diversity.
15. Wetland exhibits a high degree of diversity in plant community
structure (e.g., tree/
shrub/vine/grasses/mosses)
16. Plant/animal indicator species are present. (List species for project)
17. Animal signs observed (tracks, scats, nesting areas, etc.)
18. Seasonal uses vary for wildlife and wetland appears to support varied
population diversity/abundance during different seasons.
19. Wetland contains or has potential to contain a high population of
insects.
20. Wetland contains or has potential to contain large amphibian
populations.
21. Wetland has a high avian utilization or it’s potential.
22. Indications of less disturbance-tolerant species are present.
23. Signs of wildlife habitat enhancement are present (birdhouses,
nesting boxes, food
sources,

Recreation 1. Wetland is part of a recreation area, park, forest, or refuge.
2. Fishing is available within or from the wetland.
3. Hunting is permitted in the wetland.
4. Hiking occurs or has potential to occur within the wetland.
5. Wetland is a valuable wildlife habitat.
6. The watercourse, pond, or lake associated with the wetland is
unpolluted.
7. High visual/aesthetic quality of this potential recreation site.
8. Access to water is available at this potential recreation site for boating,
canoeing, or fishing.
9. The watercourse associated with this wetland is wide and deep enough
to accommodate canoeing and/or non-powered boating.
10. Off-road public parking available at the potential recreation site.
11. Accessibility and travel ease is present at this site.
12. The wetland is within a short drive or safe walk from highly
populated public and private areas.
13. Other

Education/Scientific Value 1. Wetland contains or is known to contain threatened, rare, or
endangered species.
2. Little or no disturbance is occurring in this wetland.
3. Potential educational site contains a diversity of wetland classes which
are accessible or potentially accessible.
4. Potential educational site is undisturbed and natural.
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FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

5. Wetland is considered to be a valuable wildlife habitat.
6. Wetland is located within a nature preserve or wildlife management
area.
7. Signs of wildlife habitat enhancement present (bird houses, nesting
boxes, food sources, etc.).
8. Off-road parking at potential educational site suitable for school bus
access in or near wetland.
9. Potential educational site is within safe walking distance or a short
drive to schools.
10. Potential educational site is within safe walking distance to other
plant communities.
11. Direct access to perennial stream at potential educational site is
available.
12. Direct access to pond or lake at potential educational site is available.
13. No known safety hazards exist within the potential educational site.
14. Public access to the potential educational site is controlled.
15. Handicap accessibility is available.
16. Site is currently used for educational or scientific purposes.
17. Other

Uniqueness/Heritage 1. Upland surrounding wetland is primarily urban.
2. Upland surrounding wetland is developing rapidly.
3. More than 3 acres of shallow permanent open water (less than 6.6 feet
deep), including streams, occur in wetlands.
4. Three or more wetland classes are present.
5. Deep and/or shallow marsh or wooded swamp dominate.
6. High degree of interspersion of vegetation and/or open water occur in
this wetland.
7. Well-vegetated stream corridor (15 feet on each side of the stream)
occurs in this wetland.
8. Potential educational site is within a short drive or a safe walk from
schools.
9. Off-road parking at potential educational site is suitable for school
buses.
10. No known safety hazards exist within this potential educational site.
11. Direct access to perennial stream or lake exists at potential
educational site.
12. Two or more wetland classes are visible from primary viewing
locations.
13. Low-growing wetlands (marshes, scrub-shrub, bogs, and open water)
are visible from primary viewing locations.
14. Half an acre of open water or 200 feet of stream is visible from the
primary viewing locations.
15. Large area of wetland is dominated by flowering plants or plants that
turn vibrant colors in different seasons.
16. General appearance of the wetland visible from primary viewing
locations is unpolluted and/or undisturbed.
17. Overall view of the wetland is available from the surrounding upland.
18. Quality of the water associated with the wetland is high.
19. Opportunities for wildlife observations are available.
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FUNCTION/VALUE CONSIDERATIONS/QUALIFIERS

20. Historical buildings are found within the wetland.
21. Presence of pond or pond site and remains of a dam occur within the
wetland.
22. Wetland is within 50 yards of the nearest perennial watercourse.
23. Visible stone or earthen foundations, berms, dams, standing
structures, or associated features occur within the wetland.
24. Wetland contains critical habitat for a state- or federally-listed
threatened or endangered species.
25. Wetland is known to be a study site for scientific research.
26. Wetland is a natural landmark or recognized by the state natural
heritage inventory authority as an exemplary natural community.
27. Wetland has local significance because it serves several functional
values.
28. Wetland has local significance because it has biological, geological,
or other features that are locally rare or unique.
29. Wetland is known to contain an important archaeological site.
30. Wetland is hydrologically connected to a state or federally designated
scenic river.
31. Wetland is located in an area experiencing a high wetland loss rate.
32. Other

Visual Quality/Aesthetics 1. Multiple wetland classes are visible from primary viewing locations.
2. Emergent marsh and/or open water are visible from primary viewing
locations.
3. A diversity of vegetative species is visible from primary viewing
locations.
4. Wetland is dominated by flowering plants or plants that turn vibrant
colors in different seasons.
5. Land use surrounding the wetland is undeveloped as seen from
primary viewing locations.
6. Visible surrounding land use form contrasts with wetland.
7. Wetland views absent of trash, debris, and signs of disturbance.
8. Wetland is considered to be a valuable wildlife habitat.
9. Wetland is easily accessed.
10. Low noise level at primary viewing locations.
11. Unpleasant odors absent at primary viewing locations.
12. Relatively unobstructed sight line exists through wetland.
13. Other

Endangered Species Habitat 1. Wetland contains or is known to contain threatened or endangered
species.
2. Wetland contains critical habitat for a state or federally listed
threatened or endangered species.



Sunoco Pipeline, L.P. Wetland Functions and Values Assessment

Pennsylvania Pipeline Project Delaware County - Revised October 2016

Tetra Tech, Inc. Page 12

3.0 RESULTS AND IMPACT ASSESSMENT

The Project crosses a total of 3 exceptional value wetlands in Delaware County. The Wetland Function-
Value Evaluation Form is filled out for each of these wetlands and is located in Attachment A. For the
non-exceptional value wetlands, the assessment is provided in Tabular format and is located in Attachment
B. Please see the Alternative Analysis part of the application, specifically prepared in accordance with
Title 25 of the Pennsylvania Code 105.18a(a), to demonstrate that the Project has avoided impacts to
aquatic resources to the maximum extent practicable and has been designed to avoid significant adverse
impact on wetlands, either through aerial extent or impacts on wetland function and values.

The Project crosses 3 exceptional value wetlands and 6 other wetlands in Delaware County. Wetland
impacts associated with the Project are temporary, and original grades and hydrology will be restored.
Wetland functions and values, including exceptional value wetlands, will not be significantly altered.
Those wetlands crossed by an HDD have already implemented measures to reduce the potential for
inadvertent return through design phase geotechnical study and careful drill alignment planning. No
surface impact or function and value impact to these drilled wetlands is expected as a result of the Project.
During drill operation an inadvertent return contingency plan will be implemented at all times to further
reduce the potential for impacts to wetlands or the functions and values provided.

Extra precautions are taken at each wetland to protect functions and values. Before construction begins,
all Project workspaces are surveyed and marked including wetland boundaries. During construction these
areas are inspected often to ensure these limits are adhered too. This ensures that only permitted wetland
disturbances occur. Limiting the disturbance level to the authorized and minimum amount practicable
significantly reduces the potential for unplanned impacts to functions and values.

The Project will be constructed under a PADEP Chapter 102 Erosion and Sediment Control General
Permit authorization. This authorization, provides for the construction sequence and requires the
installation of BMPs to protect the wetland during and post-construction. The BMPs are derived directly
from PADEP manuals and are designed to protect aquatic resource function and value. For example, the
installation of trench breakers at wetland entry and exit points is designed to protect wetland hydrology
and maintain preconstruction groundwater recharge/discharge, floodflow alteration, sediment/toxicant
retention, nutrient removal, and production export when these functions are present. The erosion and
control permit will also stipulate top-soil separation in non-saturated wetlands to ensure proper restoration
of the native seedbank. In addition, permit authorizations will require monitoring and that monitoring will
establish criteria for contour, hydrology, and vegetation restoration. This monitoring and required agency
reporting will further ensure functions and values are not lost.

Stream bed and banks are required to be restored to stabilized condition, and as a result, for wetlands
directly abutting stream banks the sediment/shoreline stabilization function is expected to remain
unchanged. Fish and shellfish habitat is often degraded as a result of undue sedimentation at Project areas
or within downstream waters. The implementation of dry crossing methods at all flowing streams, reduces
during construction sedimentation impacts and restoration of stream beds and banks after installation
further protects adjacent wetlands and downstream waters. In addition, stream bed substrate is required
to be separated and restored to protect important fish spawning habitat. Most streams will be traversed
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(trenched and backfilled) within 24 hours to reduce exposure to Project activities and unforeseen weather
events.

Although many impacts are avoided and minimized, some functions and values would be temporarily
affected by construction of the Project. All noted functions and values may be temporarily lost during
construction as in the case of very small wetlands completely impacted by Project activities. However,
these smaller wetlands often do not provide principal functions, unless an endangered species or
unique/heritage value is noted. Large wetlands extending beyond the Project boundaries would still
continue to provide the noted functions and values during construction as the impact area relative to the
size of the wetland is minor. Several wetlands are noted as providing the wildlife habitat function. While
temporary, short-term impacts may be unavoidable to non-mobile wildlife occupying these wetlands, the
wetland will be restored and re-occupation is expected by the general wildlife community. More mobile
species are expected to occupy adjacent habitats and all sensitive species occupied wetlands have been
avoided through re-routes or Project design (e.g., HDD).

In summary, the exceptional value and other wetlands impacted provide functions and values at varying
levels. SPLP has taken great steps to avoid and minimize wetland impacts across Delaware County.
Permanent and temporary wetland impacts are based on PADEP definitions. Permanent impacts are those
areas affected by a water obstruction or encroachment that consist of both direct and indirect impacts that
result from the placement or construction of a water obstruction or encroachment and include areas
necessary for the operation and maintenance of the water obstruction or encroachment located in, along
or across, or projecting into the floodway. Although PADEP defines operation and maintenance activities
as permanent impacts, all wetlands affected by the Project will be restored to pre-construction conditions
including the presence of wetland soils, hydrology, and hydrophytic vegetation. In addition, the Project
does not involve any permanent fill and there will be no permanent loss of wetland area associated with
the Project. SPLP will not maintain the ROW through wetland areas (i.e., no mowing); therefore, the pre-
and post-construction conditions of the wetland areas will be the same, except for a nominal areal extent
of forested wetland that will be converted to emergent wetland.

Temporary impacts are those areas affected during the construction of a water obstruction or encroachment
that consists of both direct and indirect impacts located in, along or across, or projecting into a
watercourse, floodway or body of water that are restored upon completion of construction. This does not
include areas that will be maintained as a result of the operation and maintenance of the water obstruction
or encroachment located in, along or across, or projecting into the floodway.

Given the PADEP permanent and temporary impact definitions, Permanent ROW impacts total 0.455 acre
and temporary impacts total 0.830 acre for the 11.5 miles of construction ROW located in Delaware
County. These impacts include no cover type conversion in forested wetlands. As indicated in Attachment
B, wetlands affected by the Project lack several of the 13 functions and values and are of low value.
Impacts are not only small-scale, but also are minimal in nature with respect to functions and values.
Impacts to functions and values will be temporary, especially given restoration will occur immediately
following construction and revegetation of wetlands will occur within the first growing season.
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Appendix S2.A-4 

Notification Letter sent to Aqua PA 



1

Baird, Josh

From: TrackingUpdates@fedex.com
Sent: Monday, March 18, 2019 1:55 PM
To: Baird, Josh
Subject: FedEx Shipment 774729271497 Notification

    

 This shipment is scheduled to be sent on 
03/18/2019. 

 
   
 See "Preparing for Delivery" for helpful tips  
   
 Tracking # 774729271497  
   

   

Anticipated ship date: 
Mon, 3/18/2019  
JOSH BAIRD 

TETRA TECH - HOME 

Buffalo, NY 14203 

US 
 
 

Initiated 
 

Scheduled delivery: 
Tue, 3/19/2019 by 
10:30 am 
Curt Steffy 

Aqua Pennsylvania, Inc. 

762 W. Lancaster Avenue 

BRYN MAWR, PA 19010 

US 
 
 

 

 

 

   
 

 

 Shipment Facts 
    

 

Tracking number: 774729271497 

Reference: 212IC-BF-00037, 600 

Service type: FedEx Priority Overnight® 

Packaging type: FedEx® Envelope 

Number of pieces: 1 

Weight: 0.50 lb. 

Special handling/Services: Deliver Weekday 
 

   

 Preparing for Delivery   

 To help ensure successful delivery of your shipment, please review 

the below. 
  
 Won't be in?   

 
You may be able to hold your delivery at a convenient FedEx World 

Service Center or FedEx Office location for pick up. Track your 

shipment to determine Hold at FedEx location availability.  
  

 

 
 
 

 

   
 

 



 

Tetra Tech, Inc. 
301 Ellicott Street, Buffalo, New York 14203 

Tel 716.849.9419   Fax 716.849.9420   tetratech.com 

 
March 18, 2019 
 
VIA OVERNIGHT FEDEX TRACKING #: 7747 2927 1497 
 
Mr. Curt Steffy 
Vice President, Production 
Aqua Pennsylvania, Inc. 
762 W. Lancaster Avenue 
Bryn Mawr, PA 19010 
 
Reference:  Sunoco Pipeline L.P. – Pennsylvania Pipeline Project 
  HDD # PA-DE-0100.0000-RR (S3-0620) Modification 
  Public Water Supply Coordination 
 
Dear Mr. Steffy: 
 
On behalf of Sunoco Pipeline L.P. (SPLP), Tetra Tech would like to inform you of SPLP’s proposed modifications 
to the construction methodology for the installation of the second pipeline associated with Phase II of the Mariner 
East Pipeline Project.   The Stipulated Order issued under Environmental Hearing Board Docket No. 2017-009-L 
requires SPLP to reevaluate the installation method and design of the second pipeline where installation of the 
first pipeline utilizing horizontal direction drill (HDD) installation methods experienced an inadvertent return (IR) of 
drilling fluid to the surface.  As you are aware from previous correspondence, several IRs occurred during 
installation of the first pipe at SPLP’s PA-DE-0100.0000-RRHDD site; therefore, the installation of the second pipe 
at this location requires reevaluation. 
 
SPLP has completed the required reevaluation, and based on the conclusions of that reevaluation, SPLP 
proposes to replace the HDD installation method with a series of conventional open cuts, and auger bores under 
Riddlewood Drive, Southeast PA Transportation Authorities’ s Railroad, and Glen Riddle Road. This redesign will 
not require drilling fluid during construction and will therefore eliminate the chance of an IR occurrence.  The 
proposed change is considered a major modification to the erosion and sedimentation and water crossing permits 
originally issued by the Pennsylvania Department of Environmental Protection (PADEP).  
 
As part of the PADEP major modification process, and due to the proximity of Aqua PA’s Chester Creek intake to 
this site, we and SPLP respectfully request your review of the proposed modification as it relates to your Public 
Water Supply (PWS) source(s) and/or facility(s) and assess any potential impacts to the PWS.   If you require 
additional information and/or consultation pertaining to the Project, please contact Joshua Baird using the contact 
info listed below.  
 
The following attachments are included for your review: 

• Site Map showing the location of the proposed pipeline modification 
 
If you have further questions or require additional information, please do not hesitate to contact me at (716) 849-
9419 or via email at Josh.Baird@TetraTech.com . 
 
Thank you for your timely response to this matter. 
 
Sincerely, 
           

 
Joshua S. Baird 
Tetra Tech, Inc.  
 
Enclosures: Site Map  

mailto:Josh.Baird@TetraTech.com
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ATTACHMENT D 

Applicable 102 Drawings 
(E&S and Restoration) 
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0 ISSUED FOR CONSTRUCTION
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REF. DRAWING

EROSION & SEDIMENT PLAN

AERIAL SITE PLAN

NO. DESCRIPTION DATEBY CHK DATE

REVISIONS

DATEAPP

NOTES

1. ALL COORDINATES SHOWN ARE IN LATITUDE AND LONGITUDE. ALL MSL ELEVATIONS ARE NAD83

2. STATIONING IS BASED ON HORIZONTAL DISTANCES.

3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION

    OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS

    FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE,

    LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN.

4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES.  CONTACT ONE CALL AT 811 PRIOR TO

    DIGGING.

5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440.

TO

TO

DWG NO DWG NO DESCRIPTION 

SHEET 13SHEET 12

ES-6.18 ES-6.20

RIDDLEWOOD DR

1"=100'

PA-DE-0089.0000-RD

DELAWARE COUNTY, PENNSYLVANIA - UPPER CHICHESTER TOWNSHIP

CONSTRUCTION NOTES

1. 20" AND 16" PIPE WILL BE BUNDLED TOGETHER AND INSTALLED INTO A SINGLE WELDED STEEL

CASING (42" OD, 1.00" WT, X-70) USING DIRECT PIPE METHOD.

2. 20" WELDED STEEL PIPE: 20" OD x 0.456" WT, X-65, API-5L, PSL2, ERW, BFW, DRL

3. 16" WELDED STEEL PIPE: 16" OD x 0.438" WT, X-70, API-5L, PSL2, ERW, BFW, DRL

HORIZONTAL PIPE LENGTH (L) = 819'

PIPE LENGTH (S) = 821'

COATING: 14-16 MILS FBE WITH 40 MILS MIN. ARO (POWERCRETE R95)

4. 20" DESIGN PRESSURE: 1480 PSIG

        CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF PIPE STRING TO MINIMUM 1850 PSIG.

5. 16" DESIGN PRESSURE: 2100 PSIG

        CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF PIPE STRING TO MINIMUM 2625 PSIG.

6. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR WRITTEN APPROVAL FROM THE ENGINEER.

7. THE COATING ON THE CARRIER PIPE SHALL BE INSPECTED IMMEDIATELY PRIOR TO ITS INSTALLATION AND ALL DAMAGED COATING SHALL BE REPAIRED IN

ACCORDANCE WITH SUNOCO'S PIPELINE COATING SPECIFICATIONS.

8. INSTALL CATHODIC PROTECTION TEST LEADS AS SPECIFIED ON THE ALIGNMENT SHEETS OR SUNOCO CORROSION TECHNICIAN.

9. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND STREAM CROSSINGS.

10. WELDED JOINTS INSIDE R.O.W. SHALL BE 100% X-RAYED.

11. CONTRACTOR WILL MAINTAIN A MINIMUM 4' OF COVER TO THE TOP OF PIPE USING FIELD BENDS.

12. CONTRACTOR WILL MAINTAIN A MINIMUM 24" OF COVER FROM ALL EXISTING UTILITIES.

13. CONTRACTOR WILL MAINTAIN A MINIMUM 5' OF COVER FROM BOTTOM OF STREAMS.

14. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXISTING UTILITIES SHOWN OR NOT SHOWN ON THIS DRAWING.

15. IN ADDITION TO THE SITE-SPECIFIC INFORMATION PROVIDED IN THIS DRAWING, GENERAL REQUIREMENTS INCLUDED IN ALIGNMENT SHEETS, PERMITS AND

APPROVAL FROM FEDERAL, STATE AND LOCAL AGENCIES ALSO APPLY.

16. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN

WILL BE IMPLEMENTED AT ALL TIMES.

17. SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL

TIMES.
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4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES.  CONTACT ONE CALL AT 811 PRIOR TO

    DIGGING.

5. SUNOCO EMERGENCY HOTLINE NUMBER IS #1-800-786-7440.
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CONSTRUCTION NOTES

1. 20" AND 16" PIPE WILL BE BUNDLED TOGETHER AND INSTALLED INTO A SINGLE WELDED STEEL

CASING (48" OD, 0.750" WT, X-52) USING DIRECT PIPE METHOD.

2. 20" WELDED STEEL PIPE: 20" OD x 0.456" WT, X-65, API-5L, PSL2, ERW, BFW, DRL

3. 16" WELDED STEEL PIPE: 16" OD x 0.438" WT, X-70, API-5L, PSL2, ERW, BFW, DRL

HORIZONTAL PIPE LENGTH (L) = 995'

PIPE LENGTH (S) = 1012'

COATING: 14-16 MILS FBE WITH 40 MILS MIN. ARO (POWERCRETE R95)

4. 20" DESIGN PRESSURE: 1480 PSIG

        CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF PIPE STRING TO MINIMUM 1850 PSIG.

5. 16" DESIGN PRESSURE: 2100 PSIG

        CONDUCT 4-HOUR PRE-INSTALLATION HYDROTEST OF PIPE STRING TO MINIMUM 2625 PSIG.

6. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR WRITTEN APPROVAL FROM THE ENGINEER.

7. THE COATING ON THE CARRIER PIPE SHALL BE INSPECTED IMMEDIATELY PRIOR TO ITS INSTALLATION AND ALL DAMAGED COATING SHALL BE REPAIRED IN

ACCORDANCE WITH SUNOCO'S PIPELINE COATING SPECIFICATIONS.

8. INSTALL CATHODIC PROTECTION TEST LEADS AS SPECIFIED ON THE ALIGNMENT SHEETS OR SUNOCO CORROSION TECHNICIAN.

9. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND STREAM CROSSINGS.

10. WELDED JOINTS INSIDE R.O.W. SHALL BE 100% X-RAYED.

11. CONTRACTOR WILL MAINTAIN A MINIMUM 4' OF COVER TO THE TOP OF PIPE USING FIELD BENDS.

12. CONTRACTOR WILL MAINTAIN A MINIMUM 24" OF COVER FROM ALL EXISTING UTILITIES.

13. CONTRACTOR WILL MAINTAIN A MINIMUM 5' OF COVER FROM BOTTOM OF STREAMS.

14. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXISTING UTILITIES SHOWN OR NOT SHOWN ON THIS DRAWING.

15. IN ADDITION TO THE SITE-SPECIFIC INFORMATION PROVIDED IN THIS DRAWING, GENERAL REQUIREMENTS INCLUDED IN ALIGNMENT SHEETS, PERMITS AND

APPROVAL FROM FEDERAL, STATE AND LOCAL AGENCIES ALSO APPLY.

16. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN

WILL BE IMPLEMENTED AT ALL TIMES.

17. SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL

TIMES.
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3. ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE, LP ARE NOT RESPONSIBLE FOR LOCATION

    OF FOREIGN UTILITIES SHOWN IN PLOT PLAN OR PROFILE. THE INFORMATION SHOWN HEREON IS

    FURNISHED WITHOUT LIABILITY ON THE PART OF ROONEY ENGINEERING, INC. AND SUNOCO PIPELINE,

    LP, FOR ANY DAMAGES RESULTING FROM ERRORS OR OMISSIONS THEREIN.

4. CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL UTILITIES.  CONTACT ONE CALL AT 811 PRIOR TO

    DIGGING.
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CONSTRUCTION NOTES

1. 20" AND 16" PIPE WILL BE BUNDLED TOGETHER AND INSTALLED INTO 48" x 0.750" W.T. x X-52 CASING

USING AUGER BORE METHOD.

2. HORIZONTAL PIPE LENGTH (L) = 98'

PIPE LENGTH (S) = 98'

3. 20" WELDED STEEL PIPE: 20" OD x 0.456" WT, X-65, API-5L, PSL2, ERW, BFW, DRL

COATING 14-16 MILS FBE WITH 40 MILS MIN. ARO (POWERCRETE R95)

4. 16" WELDED STEEL PIPE: 16" OD x 0.438" WT, X-70, API-5L, PSL2, ERW, BFW, DRL

COATING 14-16 MILS FBE WITH 40 MILS MIN. ARO (POWERCRETE R95)

5. 20" DESIGN PRESSURE: 1480 PSIG

6. 16" DESIGN PRESSURE: 2100 PSIG

7. PIPE / AMBIENT TEMPERATURE MUST BE NO LESS THAN 30°F DURING PULLBACK WITHOUT PRIOR WRITTEN APPROVAL FROM THE ENGINEER.

8. THE COATING ON THE CARRIER PIPE SHALL BE INSPECTED IMMEDIATELY PRIOR TO ITS INSTALLATION AND ALL DAMAGED COATING SHALL BE REPAIRED IN

ACCORDANCE WITH SUNOCO'S PIPELINE COATING SPECIFICATIONS.

9. INSTALL CATHODIC PROTECTION TEST LEADS AS SPECIFIED ON THE ALIGNMENT SHEETS OR SUNOCO CORROSION TECHNICIAN.

10. PIPELINE WARNING MARKERS SHALL BE INSTALLED ON BOTH SIDES OF ALL ROAD, RAILWAY, AND STREAM CROSSINGS.

11. WELDED JOINTS INSIDE R.O.W. SHALL BE 100% X-RAYED.

12. CONTRACTOR WILL MAINTAIN A MINIMUM 4' OF COVER TO THE TOP OF PIPE USING FIELD BENDS.

13. CONTRACTOR WILL MAINTAIN A MINIMUM 24" OF COVER FROM ALL EXISTING UTILITIES.

14. CONTRACTOR WILL MAINTAIN A MINIMUM 5' OF COVER FROM BOTTOM OF STREAMS.

15. CONTRACTOR SHALL FIELD VERIFY DEPTH OF ALL EXISTING UTILITIES SHOWN OR NOT SHOWN ON THIS DRAWING.

16. IN ADDITION TO THE SITE-SPECIFIC INFORMATION PROVIDED IN THIS DRAWING, GENERAL

REQUIREMENTS INCLUDED IN ALIGNMENT SHEETS, PERMITS AND APPROVAL FROM FEDERAL, STATE

AND LOCAL AGENCIES ALSO APPLY.

17. SUNOCO PIPELINE, L.P.'S HORIZONTAL DIRECTIONAL DRILL INADVERTENT RETURN CONTINGENCY PLAN

WILL BE IMPLEMENTED AT ALL TIMES.

18. SUNOCO PIPELINE, L.P.'S EROSION AND SEDIMENTATION CONTROL PLAN WILL BE IMPLEMENTED AT ALL

TIMES.

NOTE:
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Updated Site Plan  
Aquatic Resource Impact Table  
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OHW Width: 2  Permit: Individual
No In-Stream Work from 3/1-6/15
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Stream S-I4, Perennial
Chester Creek
Previous Permit Modifications
----------
Temp. Impact: 0.527 acres
Crossing Type: IR Containment

Stream S-I2, Perennial
UNT to Chester Creek
Previous Permit Modifications
----------
Stream Impact: 805ft2
Crossing Type: Open Cut
---------- 
Temp. Impact: 0.527 acres
Crossing Type: IR Containment

Stream S-I4, Ch. 106 area
Chester Creek
Coordinates: 39.8932, -75.4312
Perm. Floodplain Impact: 0.493 acres
Temp. Floodplain Impact: 0.408 acres
Crossing Type: Open Cut Floodway

Wetland I1, PEM, EV
HUC12: 020402020605
Coordinates: 39.8945, -75.4320
Perm. Impact: 0.201 acres
Temp. Impact: 0.191 acres
Crossing Type: Open Cut
E&S Sheet: ES-6.20  Permit: Individual

Stream S-I2, Perennial
UNT to Chester Creek
Chapter 93: TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 476ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut PPP1/Bore PPP2
OHW Width: 7  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I4, Perennial
Chester Creek
Chapter 93: TSF, MF
PAFBC: ATW, STS
Coordinates: 39.8932, -75.4312
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut Floodway
OHW Width: 70  Permit: Individual

Stream S-I1, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8944, -75.4317
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut Floodway
OHW Width: 2  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I3, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut Floodway
OHW Width: 2  Permit: Individual

Stream S-I4, Ch. 106 area
Chester Creek
Coordinates: 39.8932, -75.4312
Perm. Floodplain Impact: 0.465 acres
Temp. Floodplain Impact: 0.419 acres
Crossing Type: HDD/Open Cut
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Stream S-I4, Perennial
Chester Creek
Chapter 93: TSF, MF
PAFBC: ATW, STS
Coordinates: 39.8932, -75.4312
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: HDD Floodway
OHW Width: 70  Permit: Individual

Stream S-I1, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8944, -75.4317
Stream Impact: 28ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: Temporary Bridge
OHW Width: 2  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I2, Perennial
UNT to Chester Creek
Chapter 93: TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 1,078ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: HDD/Temporary Bridge
OHW Width: 7  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I3, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: HDD Floodway
OHW Width: 2  Permit: Individual

Wetland I1, PEM, EV
HUC12: 020402020605
Coordinates: 39.8945, -75.4320
Perm. Impact: 0.014 acres
Temp. Impact: 0 acres
Crossing Type: HDD
E&S Sheet: ES-6.20  Permit: Individual

 ATWS for equipment storage 
and staging area for HDD.
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3150-PM-BWEW0557    Rev 4/2018 COMMONWEALTH OF PENNSYLVANIA 
Application DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WATERWAYS ENGINEERING AND WETLANDS 

Applicant’s Name / Client  Sunoco Pipeline LP  

AQUATIC RESOURCE IMPACT TABLE
FOR PENNSYLVANIA CHAPTER 105 WATER OBSTRUCTION AND ENCROACHMENT APPLICATION / REGISTRATION 

Project / Site Name: Pennsylvania Pipeline Project: Glen Riddle HDD #S3-0620 Modification Date: 03/21/2019

DEP USE ONLY Project Information PADEP / 105

PADEP 

Permit 

Number 

Single 

Complete 

Crossing 

No. 

Crossing 

Number Fee 

Structure / 

Activity 

unique 

identifier 

Aquatic 

Resource 

Type 

Latitude 

dd nad83 

Longitude 

dd nad83 Waters Name 

PA Code 

Chapter 93 

Designation 

Work 

Proposed 

DEP 

Impact 

Type 

temp / 

perm 

Watercourse 

Impact Top 

of Bank to 

Top of Bank 

Floodway 

Impact Top 

of Bank 

Landward 

Wetland 

Impact 

Dimension 

Length and 

Width in feet 

Length and 

Width in feet 

Length and 

Width in feet 

see 
supporting 

tables 

I1 PEM 39.9945 -75.4320 Wetland EV Excavation Perm N/A N/A 199 - 50 

see 
supporting 

tables 

I1 PEM 39.9945 -75.4320 Wetland EV Fill Temp N/A N/A 199 - 64 

see 
supporting 

tables 

S-I2 Perennial 39.8942 -75.4314 UNT to Chester Creek TSF, MF Excavation Perm 68 - 7 N/A N/A 

see 
supporting 

tables 

S-I1, S-I2, S-

I3, S-I4 Ch. 

105 Area 

Floodway 39.8942 -75.4314 

UNT to Chester Creek; 

UNT to Chester Creek; 

UNT to Chester Creek; 

Chester Creek 

Drains to TSF, 

MF; TSF-MF; 

Drains to TSF, 

MF; TSF, MF 

Excavation Perm N/A 475 - 109 N/A 

see 
supporting 

tables 

S-I1, S-I2, S-

I3, S-I4 Ch. 

105 Area 

Floodway 39.8942 -75.4314 

UNT to Chester Creek; 

UNT to Chester Creek; 

UNT to Chester Creek; 

Chester Creek 

Drains to TSF, 

MF; TSF-MF; 

Drains to TSF, 

MF; TSF, MF 

Fill Temp N/A 350 - 167  N/A 

PADEP Impact Type: temporary or permanent. 

Permanent Impacts are those areas affected by a water obstruction or encroachment that consist of both direct and indirect impacts that result from the placement or 

construction of a water obstruction or encroachment and include areas necessary for the operation and maintenance of the water obstruction or encroachment located in, along 

or across, or projecting into a watercourse, floodway or body of water. 

Temporary Impacts are those areas affected during the construction of a water obstruction or encroachment that consists of both direct and indirect impacts located in, along or 

across, or projecting into a watercourse, floodway or body of water that are restored upon completion of construction. This does not include areas that will be maintained as a 

result of the operation and maintenance of the water obstruction or encroachment located in, along or across, or projecting into a watercourse, floodway or body of water (these 

are considered permanent impacts).



Table 1.  Wetland Impact Summary for the Mariner East 2 Glen Riddle HDD Redesign – Delaware County – 03/21/2019 

Wetland ID 
Cover 
Class1 Coordinates 

PADEP 
Permanent 

Impact 
(acre)2 

PADEP 
Temporary 

Impact 
(acre)2 

I1 PEM 
39.9945, 
-75.4320

0.201 0.191 

1 wetland 0.201 acre 0.191 acre 

 1 Field classification based on Cowardin et al. 1979. 
2 Permanent and temporary impacts calculated in accordance with the PADEP impact 

calculation instructions. The presented acreage is the proposed impact for each resource 
calculated by GIS analysis, (rather than length x width) and provides a more accurate 
summation of impacts and therefore the fee calculation for Chapter 105 permitting. 

Table 2.  Waterbody Impact Summary for the Mariner East 2 Glen Riddle HDD Redesign – Delaware County – 03/21/2019

Stream ID Stream Name Coordinates

Stream 
Permanent 
Impact (sq. 

ft.)1 

Stream 
Temporary 
Impact (sq. 

ft.)1 

PADEP 
Permanent 
Floodway 

Disturbance 
(acre)1, 2

PADEP 
Temporary 
Floodway 

Disturbance 
(acre)1, 2 

S-I1 UNT to Chester Creek 
39.8944, 
-75.4317

- -

0.316 0.139 
S-I2 UNT to Chester Creek 

39.8942, 
-75.4314

476 -

S-I3 UNT to Chester Creek 
39.8942, 
-75.4314

- -

S-I4 Chester Creek 
39.8932, 
-75.4312

- -

3 streams 476 sq. ft. 0 sq. ft. 0.316 acre 0.139 acre 

1 Permanent and temporary impacts calculated in accordance with the PADEP impact calculation instructions. The presented acreage is 
the proposed impact for each resource calculated by GIS analysis, (rather than length x width) and provides a more accurate summation 
of impacts and therefore the fee calculation for Chapter 105 permitting. 

2 Floodway disturbance includes the stream impacts within the calculations, i.e. the floodway disturbance is the total proposed disturbance 

according to Chapter 105 regulations. 



Table 3.  Impact Fee Calculation for the Mariner East 2 Glen Riddle HDD Redesign – Delaware County – 03/21/2019

Component 
Sum or Total 

(acre or dollars) 

PADEP Permanent Impacts to Wetlands 0.201 

PADEP Temporary Impacts to Wetlands 0.191 

PADEP Permanent Impacts to Streams 0.316 

PADEP Temporary Impacts to Streams 0.139 

Total Proposed PADEP Permanent Impacts1 0.517 

Total Proposed PADEP Temporary Impacts1 0.330 

Permanent Impact Fee $4,800 

Temporary Impact Fee $1,600 

Chapter 105 Administrative Fee $500 

Total Chapter 105 Review Fee $6,900 

1 This total is rounded up to the next tenth of an acre to calculate fees in accordance  
with PADEP guidance.



ATTACHMENT F 

Proof of PHMC Coordination 



Pennsylvania Pipeline Project   Attachment F 

Sunoco Pipeline L.P. Major Permit Modification (Glen Riddle / 620 HDD) 

1 

Cultural Resources/PA SHPO Consultation 

The Tetra Tech Cultural Resources Group has reviewed the proposed Glen Riddle modification and has 
determined the revised construction methodology may impact cultural resources or archaeological sites 

listed in or eligible for listing in the NRHP.  Due to the initial HDD design, the majority of the area was not 
previously surveyed for cultural resources.  Review of the proposed LOD indicates that the Area of Potential 

Effect (APE) includes an area encompassing approximately 6 acres.  Based on preliminary field 
investigations, approximately 90 percent of the required workspace/Limit of Disturbance (LOD) or APE will 
require survey.  The Tetra Tech Cultural Resources Group anticipates conducting the required field survey 

in the near future when field conditions are suitable.  Once completed, the survey results will be documented 
in accordance with state guidelines and forwarded to the PA SHPO for review and comment via the online 

Cultural Resources Geographic Information System (CRGIS).    



ATTACHMENT G 

PNDI Update 



  Division of Environmental Services
      Natural Gas Section

595 E Rolling Ridge Dr.
Bellefonte, PA 16823

                                                                                                                

March 6, 2019
IN REPLY REFER TO
SIR# 50801

Tetra Tech
Kevin Berend
301 Ellicott Street
Buffalo, New York 14203

RE: Species Impact Review (SIR) – Rare, Candidate, Threatened and Endangered Species
PNDI Search No. 677014_1
HDD S3-0620 Conversion
DELAWARE County: Middletown Township

Dear Kevin Berend:

This responds to your inquiry about a Pennsylvania Natural Diversity Inventory (PNDI) Internet 
Database search “potential conflict” or a threatened and endangered species impact review.  These 
projects are screened for potential conflicts with rare, candidate, threatened or endangered species under 
Pennsylvania Fish & Boat Commission jurisdiction (fish, reptiles, amphibians, aquatic invertebrates only) 
using the PNDI database and our own files.  These species of special concern are listed under the 
Endangered Species Act of 1973, the Wild Resource Conservation Act, and the Pennsylvania Fish & Boat 
Code (Chapter 75), or the Wildlife Code.

Eastern Redbelly Turtle (Pseudemys rubriventris, PA threatened)

A field view by the Pennsylvania Fish and Boat Commission, along with a company 
representative, was conducted on February 27, 2019 to view current conditions following construction 
and restoration of the project area near the unnamed tributary to Chester Creek. To avoid potential 
conflicts with turtles a barrier should be maintained in between the project LOD and Chester Creek. Prior 
to construction in vicinity of the unnamed tributary to Chester Creek, the project area should be checked 
and cleared for turtles. Any turtle found on site should be photographed and relocated to the nearest 
aquatic habitat. Additionally, the PFBC must be contacted within 48 hours of the find. 
            

This response represents the most up-to-date summary of the PNDI data and our files and is valid 
for two (2) years from the date of this letter.  An absence of recorded species information does not 
necessarily imply species absence.  Our data files and the PNDI system are continuously being updated 
with species occurrence information.  



SIR # 50801 Page 2 March 6, 2019

Should project plans change or additional information on listed or proposed species become 
available, this determination may be reconsidered, and consultation shall be re-initiated.

If you have any questions regarding this review, please contact Greg Lech at 610-847-8772 
and refer to the SIR # 50801.  Thank you for your cooperation and attention to this important matter of 
species conservation and habitat protection.

Sincerely,

Greg Lech
Natural Gas Section

GPL/dn



 

 
 
 
February 13, 2019 
 
Mr. Greg Lech, Fisheries Biologist 
Pennsylvania Fish and Boat Commission 
Division of Environmental Services 
P.O. Box 356  
Revere, PA 18953 
 
 
RE:  Additional Coordination on PNDI File Number 677014 
 Mariner East II: Pennsylvania Pipeline Project 

Modification to Convert HDD to Open Cut Installation 
Delaware County, Pennsylvania 

 
Dear Mr. Lech: 
 
On behalf of Sunoco Pipeline, L.P. (SPLP), Tetra Tech, Inc. (Tetra Tech) is submitting supplemental 
materials in response to a Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review (receipt 
number 677014) for the SPLP Pennsylvania Pipeline Project (Project).  The PNDI indicated no impact 
anticipated from the Pennsylvania (PA) Game Commission, PA Department of Conservation and Natural 
Resources (PADCNR), and the U.S. Fish and Wildlife Service (USFWS), however, the PA Fish and Boat 
Commission (PAFBC) required further review to determine the potential impact to a sensitive species. 
 
SPLP is requesting a major Chapter 105 permit modification from the Pennsylvania Department of 
Environmental Protection (PADEP) for a change in the installation method for the 20-inch and portions of 
the 16-inch diameter pipelines in Middletown Township, Delaware County. This area was previously 
reviewed for protected species as a Horizontal Directional Drill (HDD).  This permit modification is to convert 
the planned HDD to conventional open trench construction for most of the route, and supplement with 
conventional auger bores under roads and railroads. 
 
Project Description and Minimization Efforts 
The new installation method will involve the open cut of wetland I1 to install both pipes and an open cut to 
install the 20-inch pipe across stream S-I2.  Stream S-I2 will be crossed via an open trench method for the 
20-inch pipeline with the appropriate dam and pump bypass installed to convey stream flow across the 
workspace and outlet downstream within the permitted limit-of-disturbance (LOD), such that work will be 
conducted in a dry stream channel.  After the stream bypass is in place, the trench will be excavated, and 
the pipe will be installed.  In order to efficiently complete all construction activities and minimize resource 
impacts for the 20-inch pipe, SPLP is proposing a 50-foot-wide LOD across stream S-I2. Measures to 
minimize and/or eliminate any scour of the streambank such as using geotextile at the outlet pump or flume 
will be used.  Most stream crossings happen within 12-24 hours, sometimes exceeding that timeframe due 
to presence of rock or the size of the stream. 
 
Timber mats and bridges will be placed within the travel lane where the wetland and stream are crossed to 
avoid soil compaction, allow for trench excavation, segregation of the wetland topsoil and stream substrate 
material, and stockpiling of excavated materials in adjacent upland areas.  Once the pipes and appropriate 
trench plugs are installed, the trench will be backfilled, and restored per the approved Erosion and Sediment 
Control Plans approved by PADEP, including returning the area to pre-existing elevations and hydrology, 
and revegetated. 
 
Appropriate Best Management Practices (BMPs) for Erosion and Sediment Control, including processes 
and control devices (e.g. silt fence, filter sock) will be used to avoid any sediment leaving the workspace 
areas. The revised Erosion and Sediment Control Plan of the proposed open cut crossing is provided as 
Attachment C. 
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Project Information Provided 
The location of the Project site and scope of the proposed change to be reviewed is provided in the revised 
Chapter 105 aerial site plan (Attachment A).  The PNDI receipt generated for this request is provided in 
Attachment B, and the proposed Erosion and Sediment control design and installation method is provided 
in Attachment C. 
 
SPLP appreciates your timely review of this request for the PAFBC’s clearance to change the installation 
method of the Project at this wetland/stream complex crossing. PADEP requires SPLP coordinate with 
PAFBC to support the modification to SPLP’s received PADEP Chapter 105 Water Encroachment and 
Obstruction permit and U.S. Army Corps of Engineers Section 404 permit. Please contact me by telephone 
at 716-541-9217 or by e-mail at pat.green@tetratech.com with any questions you may have.  
 

Sincerely, 
 

Tetra Tech, Inc. 

 Pat Green 
Ecological Services Manager 

 
 
Enclosures: Attachments 
 
cc:  

M. Gordon, SPLP 
M. Styles, SPLP 
B. Schaeffer, Tetra Tech 
R. Dingle, Tetra Tech
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Stream S-I4, Perennial
Chester Creek
Previous Permit Modifications
----------
Temp. Impact: 0.527 acres
Crossing Type: IR Containment

Stream S-I2, Perennial
UNT to Chester Creek
Previous Permit Modifications
----------
Stream Impact: 805ft2
Crossing Type: Open Cut
---------- 
Temp. Impact: 0.527 acres
Crossing Type: IR Containment

Stream S-I4, Ch. 106 area
Chester Creek
Coordinates: 39.8932, -75.4312
Perm. Floodplain Impact: 0.493 acres
Temp. Floodplain Impact: 0.408 acres
Crossing Type: Open Cut Floodway

Wetland I1, PEM, EV
HUC12: 020402020605
Coordinates: 39.8945, -75.4320
Perm. Impact: 0.201 acres
Temp. Impact: 0.191 acres
Crossing Type: Open Cut
E&S Sheet: ES-6.20  Permit: Individual

Stream S-I2, Perennial
UNT to Chester Creek
Chapter 93: TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 476ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Dry Crossing
OHW Width: 7  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I4, Perennial
Chester Creek
Chapter 93: TSF, MF
PAFBC: ATW, STS
Coordinates: 39.8932, -75.4312
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut Floodway
OHW Width: 70  Permit: Individual

Stream S-I1, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8944, -75.4317
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut Floodway
OHW Width: 2  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I3, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.316 acres
Temp. Floodway Impact: 0.139 acres
Crossing Type: Open Cut Floodway
OHW Width: 2  Permit: Individual

Stream S-I4, Ch. 106 area
Chester Creek
Coordinates: 39.8932, -75.4312
Perm. Floodplain Impact: 0.465 acres
Temp. Floodplain Impact: 0.419 acres
Crossing Type: HDD/Open Cut
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Stream S-I4, Perennial
Chester Creek
Chapter 93: TSF, MF
PAFBC: ATW, STS
Coordinates: 39.8932, -75.4312
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: HDD Floodway
OHW Width: 70  Permit: Individual

Stream S-I1, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8944, -75.4317
Stream Impact: 28ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: Temporary Bridge
OHW Width: 2  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I2, Perennial
UNT to Chester Creek
Chapter 93: TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 1,078ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: HDD/Temporary Bridge
OHW Width: 7  Permit: Individual
No In-Stream Work from 3/1-6/15

Stream S-I3, Ephemeral
UNT to Chester Creek
Chapter 93: Drains to TSF, MF
PAFBC: Drains to ATW, STS
Coordinates: 39.8942, -75.4314
Stream Impact: 0ft2  E&S Sheet: ES-6.20
Perm. Floodway Impact: 0.427 acres
Temp. Floodway Impact: 0.285 acres
Crossing Type: HDD Floodway
OHW Width: 2  Permit: Individual

Wetland I1, PEM, EV
HUC12: 020402020605
Coordinates: 39.8945, -75.4320
Perm. Impact: 0.014 acres
Temp. Impact: 0 acres
Crossing Type: HDD
E&S Sheet: ES-6.20  Permit: Individual
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-677014
PNDI Receipt: project_receipt_hdd_s3_0620_conversion_677014_FINAL_1.pdf

1. PROJECT INFORMATION

Project Name: HDD S3-0620 Conversion
Date of Review: 2/12/2019 09:33:49 AM
Project Category: Energy Storage, Production, and Transfer, Energy Transfer, Pipeline (e.g., gas, oil) -- NEW
(construction of new line in a new location)
Project Area: 8.63 acres 
County(s): Delaware
Township/Municipality(s): MIDDLETOWN
ZIP Code: 19063
Quadrangle Name(s): MEDIA
Watersheds HUC 8: Lower Delaware
Watersheds HUC 12: Chester Creek
Decimal Degrees: 39.897534, -75.434575
Degrees Minutes Seconds: 39° 53' 51.1232" N, 75° 26' 4.4692" W

2. SEARCH RESULTS

Agency Results Response
PA Game Commission No Known Impact No Further Review Required

PA Department of Conservation and
Natural Resources

No Known Impact No Further Review Required

PA Fish and Boat Commission Potential Impact FURTHER REVIEW IS REQUIRED, See
Agency Response

U.S. Fish and Wildlife Service No Known Impact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate there may be potential
impacts to threatened and endangered and/or special concern species and resources within the project area. If the
response above indicates "No Further Review Required" no additional communication with the respective agency is
required. If the response is "Further Review Required" or "See Agency Response," refer to the appropriate agency
comments below. Please see the DEP Information Section of this receipt if a PA Department of Environmental
Protection Permit is required.

Note that regardless of PNDI search results, projects requiring a Chapter 105 DEP individual permit or GP 5, 6, 7, 8, 9
or 11 must comply with the bog turtle habitat screening requirements of the PASPGP.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-677014
PNDI Receipt: project_receipt_hdd_s3_0620_conversion_677014_FINAL_1.pdf

RESPONSE TO QUESTION(S) ASKED

Q1: Accurately describe what is known about wetland presence in the project area or on the land parcel. "Project"
includes all features of the project (including buildings, roads, utility lines, outfall and intake structures, wells,
stormwater retention/detention basins, parking lots, driveways, lawns, etc.), as well as all associated impacts (e.g.,
temporary staging areas, work areas, temporary road crossings, areas subject to grading or clearing, etc.). Include all
areas that will be permanently or temporarily affected -- either directly or indirectly -- by any type of disturbance (e.g.,
land clearing, grading, tree removal, flooding, etc.). Land parcel = the lot(s) on which some type of project(s) or
activity(s) are proposed to occur.
Your answer is: Someone qualified to identify and delineate wetlands has investigated the site, and determined that
wetlands ARE located in or within 300 feet of the project area. (A written report from the wetland specialist, and
detailed project maps should document this.)

Q2: The proposed project is in the range of the Indiana bat. Describe how the project will affect bat habitat (forests,
woodlots and trees) and indicate what measures will be taken in consideration of this. Round acreages up to the
nearest acre (e.g., 0.2 acres = 1 acre).
Your answer is: The project will affect 1 to 39 acres of forests, woodlots and trees.

Q3: Aquatic habitat (stream, river, lake, pond, etc.) is located on or adjacent to the subject property and project
activities (including discharge) may occur within 300 feet of these habitats?
Your answer is: Yes

Q4: Is tree removal, tree cutting or forest clearing of 40 acres or more necessary to implement all aspects of this
project?
Your answer is: No

3. AGENCY COMMENTS
Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.
 
These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Department of Conservation and Natural Resources
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Fish and Boat Commission
RESPONSE: 
Further review of this project is necessary to resolve the potential impact(s). Please send project information to this
agency for review (see WHAT TO SEND).
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PNDI Receipt: project_receipt_hdd_s3_0620_conversion_677014_FINAL_1.pdf

PFBC Species: (Note: The Pennsylvania Conservation Explorer tool is a primary screening tool, and a desktop review
may reveal more or fewer species than what is listed below.)

Scientific Name Common Name Current Status

Sensitive Species** Threatened

U.S. Fish and Wildlife Service
RESPONSE: 
No impacts to federally listed or proposed species are anticipated. Therefore, no further consultation/coordination
under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq. is required. Because no take of
federally listed species is anticipated, none is authorized. This response does not reflect potential Fish and Wildlife
Service concerns under the Fish and Wildlife Coordination Act or other authorities.

* Special Concern Species or Resource - Plant or animal species classified as rare, tentatively undetermined or
candidate as well as other taxa of conservation concern, significant natural communities, special concern populations
(plants or animals) and unique geologic features.
** Sensitive Species - Species identified by the jurisdictional agency as collectible, having economic value, or being
susceptible to decline as a result of visitation.

WHAT TO SEND TO JURISDICTIONAL AGENCIES
 
If project information was requested by one or more of the agencies above, upload* or email* the following
information to the agency(s). Instructions for uploading project materials can be found here. This option provides the
applicant with the convenience of sending project materials to a single location accessible to all three state agencies.
Alternatively, applicants may email or mail their project materials (see AGENCY CONTACT INFORMATION).
*Note: U.S.Fish and Wildlife Service requires applicants to mail project materials to the USFWS PA field office (see
AGENCY CONTACT INFORMATION). USFWS will not accept project materials submitted electronically (by upload or
email).
 
Check-list of Minimum Materials to be submitted:
____Project narrative with a description of the overall project, the work to be performed, current physical characteristics
of the site and acreage to be impacted.
____A map with the project boundary and/or a basic site plan(particularly showing the relationship of the project to the
physical features such as wetlands, streams, ponds, rock outcrops, etc.)
In addition to the materials listed above, USFWS REQUIRES the following
____SIGNED copy of a Final Project Environmental Review Receipt
 
The inclusion of the following information may expedite the review process.
____Color photos keyed to the basic site plan (i.e. showing on the site plan where and in what direction each photo
was taken and the date of the photos)
____Information about the presence and location of wetlands in the project area, and how this was determined (e.g.,
by a qualified wetlands biologist), if wetlands are present in the project area, provide project plans showing the location
of all project features, as well as wetlands and streams.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-677014
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4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. Two review options are available to permit applicants for handling PNDI
coordination in conjunction with DEP’s permit review process involving either T&E Species or species of special
concern. Under sequential review, the permit applicant performs a PNDI screening and completes all coordination with
the appropriate jurisdictional agencies prior to submitting the permit application.  The applicant will include with its
application, both a PNDI receipt and/or a clearance letter from the jurisdictional agency if the PNDI Receipt shows a
Potential Impact to a species or the applicant chooses to obtain letters directly from the jurisdictional agencies. Under
concurrent review, DEP, where feasible, will allow technical review of the permit to occur concurrently with the T&E
species consultation with the jurisdictional agency.  The applicant must still supply a copy of the PNDI Receipt with its
permit application.  The PNDI Receipt should also be submitted to the appropriate agency according to directions on
the PNDI Receipt. The applicant and the jurisdictional agency will work together to resolve the potential impact(s). See
the DEP PNDI policy at https://conservationexplorer.dcnr.pa.gov/content/resources.
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CHAPTER 105 FEE(S) CALCULATION WORKSHEET 
Additional information can be found at 25 PA Code §105.13 (relating to regulated activities – information and fees), 

the General Permit Registration (3150-PM-BWEW0500), the Joint Permit Application (3150-PM-BWEW0036) 
and the Dam Permit Application (3140-PM-BWEW0001) 

Federal, State, county or municipal agencies or municipal authorities: EXEMPT from fees

These entities are exempt from these fees.  If the applicant falls into one of these categories, please check the box above and 
provide only the first page of this worksheet with the project application or registration. 

ALL OTHERS: 

1. Please place an “X” in the box next to all authorizations that apply to the project and complete the fee information below those 
authorization(s).  Projects may require multiple authorizations and fees, further clarification and examples are included below 
and at the end of this document. 

2. Total each authorization, Section, and Part.  Part One is for Water Obstructions and Encroachment authorizations, Part Two is 
for Dam Safety authorizations. 

3. Please provide this completed worksheet (page 1 and page 2 and/or page 3, as is appropriate to the project) and a check for 
the applicable fee(s) with the project application or registration.  The check should be made payable to the “Commonwealth 
of Pennsylvania Clean Water Fund” OR “      Conservation District Clean Water Fund”, whichever is the reviewing 
entity. 

NOTES: 

Per 25 PA Code §105.13(c)(2)(iii) Disturbance review fees are calculated by individually adding all of the permanent and 
temporary impacts to waterways, floodways, floodplains and bodies of water including wetlands to the next highest tenth acre 
and multiplying the permanent and temporary impacts by the respective fees and then these amounts are added to the other 
applicable fees. 

Entities proposing structures or activities to occupy a Submerged Lands of the Commonwealth must obtain a Submerged 
Lands License Agreement (SLLA) and pay the appropriate annual charge.  The applicant will be contacted if this charge 
applies to the project. 

Floodway – The channel of the watercourse and portions of the adjoining floodplains which are reasonably required to carry 
and discharge the 100-year frequency flood.  Unless otherwise specified, the boundary of the floodway is as indicated on 
maps and flood insurance studies provided by FEMA.  In an area where no FEMA maps or studies have defined the boundary 
of the 100-year frequency floodway, it is assumed, absent evidence to the contrary, that the floodway extends from the stream 
to 50 feet from the top of the bank of the stream. 

Wetland and Stream Clarification:
1 In many instances, wetlands are located 
within the floodplain of a stream.  These 
resources for the purposes of calculating 
disturbance fees are considered co-located 
or overlapping and the area of disturbance 
would only be used once. 

2  In the case of GP-5, GP-7 and GP-8 fees 
are charged per structure per resource 
crossing and the following also applies to 
the disturbance fees: 

• A crossing of the stream and the 
floodplain with wetlands present within 
the floodplain is considered one 
resource crossing. 

• When the crossing traverses a stream 
and the floodplain and a wetland that is 
located outside of the floodplain or a 
wetland that extends out beyond the 
floodplain, it is considered two resource 
crossings. 

Wetland

s

Streams

Floodplains
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PART ONE:  WATER OBSTRUCTIONS AND ENCROACHMENTS 

SECTION A.  APPLICATION FEES 

WATER OBSTRUCTION AND ENCROACHMENT PERMIT (Joint Permit Application) 
Some activities or structures within a project may also qualify for an accumulation of General Permit fees, please mark 
the box above indicating an Individual Water Obstruction and Encroachment Permit AND the corresponding fee(s) in 
the General Permit section below those.  Activities or structures not qualifying for a General Permit fee must include a 
disturbance fee. 

 Administrative Filing Fee1 .............................................................................  $ 1,750 + 

 Temporary Disturbance ($400/0.1ac) ..........      .      acres x $4,000 = $       + 

 Permanent Disturbance ($800/0.1ac) ..........      .      acres x $8,000 = $        = $       

WO&E FEE subtotal (a) $      

GENERAL PERMIT(S) (select activity/structure(s) below, see page 4 for “#” explanation)
Some activities or structures within a project requiring an Individual Water Obstruction and Encroachment Permit may 
qualify for an accumulation of General Permit fees, please mark the corresponding fee(s) below but not the box above 
indicating a General Permit. 

 GP-1 Fish Habitat Enhancement Structures ............................................... $   50  = $       

 GP-2 Small Docks and Boat Launching Ramps........................... (#) x $ 175  = $       

 GP-3 Bank Rehabilitation, Bank Protection and 
Gravel Bar Removal ........................................................... (#) x $ 250  = $       

 GP-4 Intake and Outfall Structures .............................................. (#) x $ 200  = $       

 GP-5 Utility Line Stream Crossings2 ............................ (#) x (#) x $ 250  = $       

 GP-6 Agricultural Crossings and Ramps ..................................... (#) x $   50  = $       

 GP-7 Minor Road Crossings2 ...................................................... (#) x $ 350  = $       

 GP-8 Temporary Road Crossings2 .............................................. (#) x $ 175  = $       

 GP-9 Agricultural Activities ......................................................................... $   50  = $       

 GP-10 Abandoned Mine Reclamation .......................................................... $ 500  = $       

 GP-11 Maintenance, Testing, Repair, Rehabilitation, or 
Replacement of Water Obstructions and Encroachments1 ................. $ 750 + 

 Temporary Disturbance ($400/0.1ac) ..........      .      acres x $4,000 = $       + 

 Permanent Disturbance ($800/0.1ac) ..........      .      acres x $8,000 = $        = $       

 GP-15 Private Residential Construction in Wetlands1 ................................... $ 750 + 

 Temporary Disturbance ($400/0.1ac) ..........      .      acres x $4,000 = $       + 

 Permanent Disturbance ($800/0.1ac) ..........       .      acres x $8,000 = $        = $       

GP(s) FEE subtotal (b) $      

PART ONE: SECTION A. APPLICATION FEE(S) subtotal (a+b=c) $      

SECTION B.  OTHER FEES 

 Environmental Assessment for Waived Activities (§105.13(c)(2)(iv)) ......................... $ 500  $      

Amendment to Water Obstruction and Encroachment Permit
Major Amendment1 ..................................................................................... $ 500 + 

 Temporary Disturbance ................................ 0.4 acres x $4,000 = $ 1,600 + $ 2,100

 Permanent Disturbance................................ 0.6 acres x $8,000 = $ 4,800  = $ 6,900 

Minor Amendment ...................................................................................... $ 250  $       

Transfer of Water Obstruction and Encroachment Permit does not require submission of this form;  
see Application for Transfer of Permit / Submerged Lands License Agreement (3150-PM-BWEW-0016)

PART ONE: SECTION B. OTHER FEE(S) subtotal (d) $ 6,900

PART ONE: FEE(S) TOTAL (c+d=e) $ 6,900

DEP USE ONLY

FEE TOTAL: Permit / Authorization Number (s):

Correct Amount: Check #:

Check Amount: Payable to:
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PART TWO:  DAM SAFETY (USE ONE FEE SHEET PER DAM) 

SECTION A.  APPLICATION FEES 

DAM PERMIT APPLICATION – NEW DAM

 Size A Hazard 1 $26,500 Hazard 2 $26,500 Hazard 3 $25,500 Hazard 4 $23,500 $      

 Size B Hazard 1 $19,000 Hazard 2 $19,000 Hazard 3 $18,500 Hazard 4 $17,000 $      

 Size C Hazard 1 $10,500 Hazard 2 $10,500 Hazard 3 $10,000 Hazard 4 $  8,000 $      

STAGED CONSTRUCTION 
NO. OF STAGES BEYOND INITIAL STAGE       X APPLICATION FEE       X 0.90 (90%) $       

DAM PERMIT APPLICATION – MODIFICATION OF DAM

 Size A  Hazard 1 $18,500 Hazard 2 $18,500 Hazard 3 $18,500 Hazard 4 $18,000 $      

 Size B  Hazard 1 $12,000 Hazard 2 $12,000 Hazard 3 $12,000 Hazard 4 $11,500 $      

 Size C  Hazard 1 $  7,500 Hazard 2 $  7,500 Hazard 3 $  7,500 Hazard 4 $  7,500 $      

STAGED CONSTRUCTION
NO. OF STAGES BEYOND INITIAL STAGE       X APPLICATION FEE       X 0.85 (85%) $       

DAM PERMIT APPLICATION – OPERATION & MAINTANANCE OF EXISTING DAM

 Size A  Hazard 1 $12,500 Hazard 2 $12,500 Hazard 3 $12,000 Hazard 4 $10,000 $      

 Size B Hazard 1 $10,000 Hazard 2 $10,000 Hazard 3 $  9,500 Hazard 4 $  8,500 $      

 Size C Hazard 1 $  7,000 Hazard 2 $  7,000 Hazard 3 $  6,500 Hazard 4 $  6,000 $      

PART TWO: SECTION A. APPLICATION FEE(S) subtotal (a) $      

SECTION B.  OTHER FEES 

Letter of Amendment or Authorization 
 Major (≥$250,000)

Size A $14,700 Size B $ 8,700 Size C $ 4,400 $      

 Minor (<$250,000)

Size A $ 1,300 Size B $ 1,000 Size C $    650 $      

 Major Dam Design Revision 

 Size A $ 4,700  Size B $ 3,200  Size C $ 1,700 $      

 Environmental Assessment 
Environmental Assessment for Dam Removal (§105.12(a)(16)) $    500 $      

Non-Jurisdictional Dams $    900 $      

 Letter of Amendment or Authorization
Size A $ 1,400 Size B $ 1,000 Size C $  900 $      

Transfer of Dam Permit
No Proof of Financial Responsibility  $ 550 Proof of Financial Responsibility $300 $ 

Annual Registration
 Hazard 1 $ 1,500  Hazard 2 $ 1,500  Hazard 3 $    800 $      

PART TWO: SECTION B. OTHER FEE(S) subtotal (b) $      

PART TWO: FEE(S) TOTAL (a+b=c) $      

DEP USE ONLY

FEE TOTAL: Permit / Authorization Number (s):

Correct Amount: Check #:

Check amount: Payable to:
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