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1 Introduction 

Transco submitted an application to the Pennsylvania Department of Environmen-
tal Protection (PADEP) on August 28, 2015, for a Chapter 105 Water Obstruction 
and Encroachment Permit for the portion of the proposed Atlantic Sunrise Project 
(Project) located within Lebanon County, Pennsylvania (PADEP Application No. 
E58-315).  The PADEP issued a technical deficiency letter for the application on 
July 29, 2016.  The deficiency letter included the following comment: 
 

Revise Enclosures C&D to assess the condition of, and impacts to forested 
and scrub shrub riparian areas and the habitat, water quality, and other im-
pacts on watercourses for each watercourse crossing. In general, the DEP 
recommends evaluating the riparian areas from the top of bank landward 
100 ft., and if the area utilized is less than 100 ft., justification should be 
given as to why. The application should be revised to replant the vegeta-
tion lost in both permanent and temporary ROW and workspaces. Alterna-
tively, where it cannot be replaced and provided permanent protection, 
provide details on why it cannot be replaced and provide compensatory 
mitigation for the impacts and discuss the impacts to the watercourses in 
the Environmental Assessment, including water quality impacts.  

 
The purpose of this report is to describe the condition of existing riparian areas 
located in Project workspace; evaluate riparian area functions; quantify riparian 
area impacts from construction and operation of the Project; present best man-
agement practices (BMPs) proposed to avoid and minimize impacts on riparian 
areas; and present plans for voluntary replanting of riparian forest buffers.   
 
For the purpose of this report, riparian area is defined as the land bordering a wa-
tercourse.  The PADEP requested that Transco evaluate riparian areas from the 
top of bank landward for a minimum of 100 feet.  This is consistent with the 
PADEP Riparian Buffer Guidance document, which states, “…100 feet is the av-
erage minimum riparian buffer width that DEP recommends for regulatory, vol-
untary, and grant activities” (PADEP 2010a).  The PADEP guidance document 
also states that the average width should be extended to a minimum of 150 feet 
along waters designated as high quality (HQ) or exceptional value (EV), con-
sistent with the riparian buffer protection width in Chapter 102.14 of the Pennsyl-
vania Code.  Based on this guidance, Transco evaluated riparian areas using a 
100-foot buffer from the top of bank of non-HQ/EV waters, and a 150-foot buffer 
from the top of bank for HQ/EV waters.    



 
 

1 Introduction 
 

 
02:1000891.0009.02.21-B4669 1-2 
R_Lebanon Riparian Buffer Assessment.docx-11/11/16 

 
The PADEP defines a riparian buffer as a BMP comprised of permanent vegeta-
tion located along surface waters, consisting of herbaceous vegetation, shrubs, 
trees, or a combination thereof (PADEP 2010a). Certain riparian forest buffers in 
Pennsylvania are protected under Chapter 102.14 of the Pennsylvania Code 
(PADEP 2010b).  The PADEP defines riparian forest buffers as a type of riparian 
buffer that consists of permanent vegetation that is predominantly native trees and 
shrubs (PADEP 2010b).   
 
As stated in Chapter 102.14 of the Pennsylvania Code, unless authorized by ex-
ceptions, earth disturbance activities are not permitted within 150 feet of a peren-
nial or intermittent river, stream, or creek, or lake, pond or reservoir when the 
Project site is located in an EV or HQ watershed (PADEP 2010b).  Linear pipe-
line projects, such as the proposed Project, may request a waiver from the Chapter 
102.14 requirements, provided the existing riparian buffer is undisturbed to the 
extent practicable, and the activity will otherwise meet the requirements of the 
chapter.  The portion of the proposed Project in Lebanon County is not subject to 
the requirements under Chapter 102.14 because no EV or HQ streams will be 
crossed.  Therefore, Transco is not applying for any riparian buffer waivers in 
Lebanon County.     
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2 Riparian Area Existing Conditions 
and Functions in the Project Area 

Field survey results were used in conjunction with aerial imagery to determine the 
current condition of riparian areas crossed by the Project.  This assessment placed 
the riparian areas into three categories:  
 
1. Riparian Forest Buffer – Native trees, shrubs, and forbs comprise no less than 

60% of canopy cover (PADEP 2010b). 

2. Riparian Herbaceous Buffer – Areas dominated by grasses, forbs, or cultivat-
ed crops with woody plants comprising less than 60% of the canopy cover.  

3. Unvegetated – Previously disturbed areas devoid of vegetative cover, such as 
roads, and open water (e.g., watercourses and ponds). 

 
The Project crosses 82 streams with riparian areas within Lebanon County, cover-
ing 37.86 acres.  None of the riparian areas in Lebanon County are associated 
with HQ/EV waters.  Table 2-1 summarizes the riparian areas by vegetation cover 
type within the Project workspace.  Of the 37.86 acres of riparian area, 36.78 
acres are vegetated and considered riparian buffers.  Additional information on 
riparian areas associated with individual stream crossings is provided in Section 3.  
Detailed information on each stream crossed by the Project in Lebanon County, 
including stream datasheets providing information on physical characteristics and 
habitat, as well as photographs of each stream crossing, are provided in the Sep-
tember 2016 version of the Lebanon County Wetland Delineation Report, submit-
ted to the PADEP as part of the updated Chapter 105 permit application package.   
 
Riparian buffers within the Project area provide various functions, including 
stormwater and flood flow velocity reduction, volume reduction, excess sediment 
and nutrient removal, and terrestrial and aquatic habitat.  During storm events, 
riparian buffers reduce peak stream-flow velocity, minimize increased flood-flow 
velocities, and minimize channel erosion, leading to a more stable channel and 
floodplain (Baird and Wetmore 2006).  Riparian herbaceous buffers tend to have 
a greater stem density than forested riparian buffers and may be more effective in 
terms of slowing runoff velocities and providing a greater surface area for sedi-
ment retention; however, forested riparian buffers have large woody debris that 
function to slow these velocities as well (Klapproth and Johnson 2000).   
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Table 2-1 Summary of Riparian Areas in Project Workspace:  Lebanon 
County 

Number of 
Riparian 

Areas 
Crossed by 

Project 

Riparian Buffer Types (acres)1 

Riparian 
Forest 
Buffer 

Riparian 
Herbaceous 

Buffer Unvegetated Total 
82 22.73 14.05 1.08 37.86 

Note: 
1 All riparian areas crossed in Lebanon County are associated with non HQ/EV waters; therefore, a 100-

foot-wide area was used to determine riparian area size within the full temporary workspace.  Temporary 
workspace width within riparian areas varies from 75 to 90 feet wide.     

 
 
Both forested and riparian herbaceous buffers are effective in nutrient removal 
and sediment retention (Klapproth and Johnson 2000).  Excessive amounts of ni-
trogen within streams leads to increased algal and plant growth, resulting in lower 
dissolved oxygen and increased eutrophication (Baird and Wetmore 2006).  Ni-
trogen is reduced within riparian buffers via plant uptake and denitrification 
(Baird and Wetmore 2006).  Fluctuating aerobic and anaerobic conditions, readily 
available organic carbon, and perched or high water table, as occurs in riparian 
buffers, create the ideal environment in which denitrification can occur (Klap-
proth and Johnson 2000).  While herbaceous and forested riparian buffers are ef-
fective at removing nitrogen, forested riparian buffers tend to be more effective as 
woody vegetation will remove nitrogen year round as opposed to grasses, which 
tend be effective on a seasonal basis.  In addition, organic carbon is more readily 
available in a forested riparian buffer (Klapproth and Johnson 2000).    
 
The amount of sediment retained within a riparian buffer is based on the density 
of vegetation present, as stormwater flows downgradient through the vegetation 
(Klapproth and Johnson 2000).  Grasses tend to offer greater stem density and 
more surface area for sediments to be deposited (Klapproth and Johnson 2000).  
Woody debris, roots, and grasses located in riparian buffers trap sediment and ef-
fectively prevent it from entering surface waters; however, neither type of riparian 
buffer is effective at such where the storm flows or water volume is large (Klap-
proth and Johnson 2000).  As a function of the sediment deposition, phosphorus 
attached to sediment is removed within riparian buffers (Brinson et al. 1984; 
Walbridge and Struthers 1993).  Additional phosphorus can be removed by ad-
sorption to clay particles as a result of infiltration and also plant uptake (Cooper 
and Gilliam 1987).  As mentioned above, riparian buffers increase channel stabil-
ity and are able to hold soils in place due to the root structures, decreasing sedi-
ment loads, and nutrient inputs from eroding banks (Baird and Wetmore 2006).   
 
Riparian buffers in the Project area provide habitat for aquatic and terrestrial spe-
cies.  The root structure of a forested riparian buffer allows for undercut banks 
within waterways, which can provide cover for fish, reptiles, and amphibians 
(Baird and Wetmore 2006).  Forested riparian buffers provide overhead cover 
within the stream channel and moderate stream temperatures (PADEP 2010a).  
Vegetation within the riparian buffers supports the local food chain as macroin-
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vertebrates and small fish (utilized as a food source by wildlife, birds, reptiles, 
and amphibians) rely on leaf litter and decaying matter for food (Baird and 
Wetmore 2006).  Riparian buffers in the Project area also provide valuable habitat 
for terrestrial organisms; they are used as travel corridors for migration and harbor 
a variety of plant and animal species (Baird and Wetmore 2006).  The forested 
riparian buffers provide more cover than the riparian herbaceous buffers and pro-
vide a more complex habitat structure (Klapproth and Johnson 2000). 
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3 Riparian Area Impacts 

Transco proposes to use a temporary construction right-of-way (ROW) ranging 
from 75 to 100 feet wide at riparian areas in Lebanon County.  Following con-
struction, Transco will maintain a 50-foot-wide permanent ROW.  During opera-
tion of the pipeline, Transco will maintain herbaceous cover within a 10-foot-
wide corridor centered over the pipeline.  Outside of this 10-foot-wide area, 
Transco will allow shrubs to regrow within the permanent ROW; maintenance 
will be limited to selective trimming and clearing of large trees (greater than 15 
feet in height) within 15 feet of the pipeline.  In all cases, the temporary construc-
tion workspace will be allowed to revert to original pre-construction conditions.  
 
Shrub regrowth will be such that areas outside of the 10-foot-wide herbaceous 
corridor will function and continue to be defined as forested riparian buffers.  
Consequently, permanent conversion of forested riparian buffers will be limited to 
the 10-foot-wide maintenance corridor over the pipeline.   
 
Impacts on riparian buffers have been avoided to the extent practicable through 
early routing efforts, which focused on siting the proposed pipeline to avoid paral-
leling streams and crossing streams at 90-degree angles.  In addition, the follow-
ing minimization practices were incorporated into the Project design: 
 
■ Reduced the construction workspace ROW width by up to 25 feet (from origi-

nally proposed 100 feet), depending on site-specific conditions (please refer to 
Attachment P, Appendix P-1 of Transco’s revised Chapter 105 permit applica-
tion for a detailed summary of workspace modifications to avoid and mini-
mize impacts at stream and wetland crossings); 

■ Located additional temporary workspace 50 feet from stream boundaries, ex-
cept where specific conditions warrant otherwise; and 

■ Vegetation will be cut just above ground level, leaving existing root systems 
in place, and limiting the pulling of stumps and grading activities to directly 
over the trench line except where the Chief Inspector and Environmental In-
spector determine that these activities are required for safety reasons. 

 
As an additional reestablishment measure, Transco is proposing voluntary replant-
ing of riparian forest buffers crossed by the Project.  Replanting will occur within 
the regulated floodplain (Federal Emergency Management Agency [FEMA] 
mapped 100-year floodplain, or 50-foot-wide floodway if no FEMA-mapped 
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floodplain is present, whichever is greater).  Additional details regarding proposed 
replanting are provided in Sections 4 and 5.  
 
Table 3-1 shows the pre-construction condition of each riparian area crossed by 
the Project, and impacts on the riparian areas from operation of the Project.  Table 
3-2 presents a summary of permanent conversion of forested riparian buffers to 
herbaceous buffers for each crossing.  The Project will not result in the permanent 
loss of riparian buffers, but will result in the conversion of forested buffer to her-
baceous cover within the 10-foot-wide maintenance corridor over the pipeline.   
 

Table 3-1 Comparison of Pre- and Post-Construction Riparian Area Conditions 

 

Pre-Construction Riparian Area 
Condition1 (acres) 

Post-Construction Riparian Area 
Condition: Operation2 (acres) 

Stream ID 

Riparian 
Forest 
Buffer  

Riparian 
Herbaceous 

Buffer Unvegetated Forest  
Herbaceous 
Agricultural Unvegetated 

WB-T13-6001 0.00 0.19 0.00 0.00 0.19 0.00 
WW-RS-6011 0.00 0.02 0.05 0.00 0.02 0.05 
WW-T10-6002 0.97 0.53 0.13 0.83 0.67 0.13 
WW-T10-7001 0.57 <0.01 0.00 0.52 0.05 0.00 
WW-T10-7002 0.44 0.08 0.00 0.40 0.12 0.00 
WW-T10-7003 0.47 0.10 0.08 0.42 0.15 0.08 
WW-T10-7004 0.59 <0.01 0.00 0.54 0.05 0.00 
WW-T13-4002 0.50 <0.01 0.00 0.45 0.05 0.00 
WW-T13-4002A 0.20 <0.01 0.00 0.18 0.02 0.00 
WW-T13-4003 0.81 <0.01 0.00 0.73 0.08 0.00 
WW-T13-4004 0.53 0.01 0.00 0.48 0.06 0.00 
WW-T13-4005 0.68 <0.01 0.00 0.62 0.06 0.00 
WW-T13-4005A 0.11 0.00 0.00 0.10 0.01 0.00 
WW-T14-5001 0.00 0.53 0.00 0.00 0.53 0.00 
WW-T14-5002 0.33 0.18 0.10 0.30 0.21 0.10 
WW-T14-5003 0.28 0.21 0.00 0.25 0.24 0.00 
WW-T14-5004 0.63 <0.01 0.00 0.57 0.06 0.00 
WW-T14-5005 0.35 0.12 0.00 0.31 0.16 0.00 
WW-T14-5006 0.44 <0.01 <0.01 0.39 0.05 <0.01 
WW-T14-5006A 0.28 0.30 0.11 0.26 0.32 0.11 
WW-T14-5007 0.09 0.24 0.00 0.07 0.26 0.00 
WW-T14-5007A 0.06 0.19 0.00 0.06 0.19 0.00 
WW-T14-5007B 0.07 0.02 <0.01 0.06 0.03 <0.01 
WW-T14-5008 0.43 0.21 <0.01 0.38 0.26 <0.01 
WW-T14-5009 0.06 0.23 <0.01 0.06 0.23 <0.01 
WW-T14-5009A 0.08 0.28 0.00 0.07 0.29 0.00 
WW-T14-5010 0.25 0.56 0.00 0.23 0.58 0.00 
WW-T14-5011 0.02 0.13 <0.01 0.02 0.13 <0.01 
WW-T14-5011A 0.31 0.28 <0.01 0.27 0.32 <0.01 
WW-T14-5013 0.08 0.02 0.00 0.07 0.03 0.00 
WW-T14-5013A 0.28 0.22 0.00 0.25 0.25 0.00 
WW-T18-4002 0.00 0.48 0.00 0.00 0.48 0.00 
WW-T20-7001 0.39 0.00 0.11 0.35 0.04 0.11 
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Table 3-1 Comparison of Pre- and Post-Construction Riparian Area Conditions 

 

Pre-Construction Riparian Area 
Condition1 (acres) 

Post-Construction Riparian Area 
Condition: Operation2 (acres) 

Stream ID 

Riparian 
Forest 
Buffer  

Riparian 
Herbaceous 

Buffer Unvegetated Forest  
Herbaceous 
Agricultural Unvegetated 

WW-T20-7002 0.48 <0.01 0.00 0.43 0.05 0.00 
WW-T20-7003 0.00 0.62 0.00 0.00 0.62 0.00 
WW-T23-6001 0.64 0.07 0.06 0.58 0.13 0.06 
WW-T23-6001A 0.07 0.00 <0.01 0.06 0.01 <0.01 
WW-T23-6002 0.32 0.28 0.00 0.28 0.32 0.00 
WW-T23-6003 0.46 0.05 0.00 0.41 0.10 0.00 
WW-T25-6001 0.16 <0.01 0.00 0.16 <0.01 0.00 
WW-T30-4002 0.29 0.31 0.05 0.26 0.34 0.05 
WW-T30-4002A 0.00 0.10 0.00 0.00 0.10 0.00 
WW-T30-4003 0.28 0.28 0.00 0.25 0.31 0.00 
WW-T30-6004 0.02 0.11 0.04 0.02 0.11 0.04 
WW-T30-6004A 0.00 0.01 0.05 0.00 0.01 0.05 
WW-T30-6004B 0.24 0.03 0.05 0.21 0.06 0.05 
WW-T30-6005 0.19 0.45 0.00 0.17 0.47 0.00 
WW-T30-6005A 0.00 0.06 0.00 0.00 0.06 0.00 
WW-T31-5003 0.00 0.31 0.01 0.00 0.31 0.01 
WW-T32-6001 0.00 0.55 0.00 0.00 0.55 0.00 
WW-T33-4001 0.57 0.03 0.00 0.51 0.09 0.00 
WW-T33-6001 0.56 0.00 0.08 0.52 0.04 0.08 
WW-T33-6001-1 0.00 0.02 0.06 0.00 0.02 0.06 
WW-T33-6001A 0.18 <0.01 <0.01 0.16 0.02 <0.01 
WW-T40-6001 1.44 <0.01 <0.01 1.29 0.15 <0.01 
WW-T40-6001A 0.40 <0.01 0.00 0.37 0.03 0.00 
WW-T40-6002 0.00 0.46 0.02 0.00 0.46 0.02 
WW-T40-6003 0.61 0.02 0.00 0.56 0.07 0.00 
WW-T40-6003A 0.11 <0.01 0.00 0.11 <0.01 0.00 
WW-T40-6004 0.51 0.08 0.00 0.45 0.14 0.00 
WW-T43-4001 0.00 0.83 0.00 0.00 0.83 0.00 
WW-T43-5001 0.42 0.07 0.00 0.38 0.11 0.00 
WW-T43-5001A 0.01 0.40 0.00 <0.01 0.40 0.00 
WW-T43-5003 0.52 <0.01 0.00 0.47 0.05 0.00 
WW-T43-6001 0.40 0.22 0.00 0.36 0.26 0.00 
WW-T43-6002 0.30 <0.01 0.00 0.26 0.04 0.00 
WW-T43-6003 0.18 <0.01 0.00 0.18 <0.01 0.00 
WW-T43-6003A 0.48 <0.01 0.00 0.43 0.05 0.00 
WW-T43-6004 0.24 <0.01 0.00 0.22 0.02 0.00 
WW-T44-5001 0.00 0.53 0.00 0.00 0.53 0.00 
WW-T44-7002 0.50 <0.01 0.00 0.45 0.05 0.00 
WW-T53-4001 0.00 0.40 0.00 0.00 0.40 0.00 
WW-T53-6001 0.02 <0.01 0.00 0.02 <0.01 0.00 
WW-T56-5001 0.00 <0.01 0.00 0.00 <0.01 0.00 
WW-T64-4001 1.69 0.01 0.08 1.57 0.13 0.08 
WW-T64-4001A 0.05 0.00 <0.01 0.04 0.01 <0.01 
WW-T64-4001B <0.01 <0.01 0.00 <0.01 <0.01 0.00 
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Table 3-1 Comparison of Pre- and Post-Construction Riparian Area Conditions 

 

Pre-Construction Riparian Area 
Condition1 (acres) 

Post-Construction Riparian Area 
Condition: Operation2 (acres) 

Stream ID 

Riparian 
Forest 
Buffer  

Riparian 
Herbaceous 

Buffer Unvegetated Forest  
Herbaceous 
Agricultural Unvegetated 

WW-T64-5001 0.00 0.77 0.00 0.00 0.77 0.00 
WW-T67-6001 0.04 0.43 0.00 0.03 0.44 0.00 
WW-T69-6001 0.00 0.57 0.00 0.00 0.57 0.00 
WW-T69-6002 0.00 0.52 0.00 0.00 0.52 0.00 
WW-T99-5008A 0.05 0.33 0.00 0.05 0.33 0.00 
Grand Total 22.73 14.05 1.08 20.50 16.27 1.08 
Notes: 
1 Pre-construction riparian area represents current conditions within the temporary construction ROW at each crossing, which 

ranges from 75 to 90 feet wide.  The riparian buffer length is 100 feet for each crossing, as measured landward from the top of 
both banks, as all streams are non EV/HQ.   

2  Post-construction riparian area (operation) represents conditions following replanting and regrowth of riparian forest buffer in 
all portions of the riparian buffer outside of the 10-foot-wide maintenance corridor. 

 
 

Table 3-2 Project-related Conversion of Riparian Forest Buffer 

Stream ID 
Stream Type 

(I, P, E) 
Chapter 93 

Designation 

Permanent Conversion 
to Riparian Herbaceous 

Buffer2, 3 

WB-T13-60011 Waterbody WWF, MF 0.00 
WW-RS-60111 Intermittent CWF, MF 0.00 
WW-T10-6002 Intermittent WWF, MF 0.14 
WW-T10-7001 Perennial CWF, MF 0.05 
WW-T10-7002 Intermittent CWF, MF 0.04 
WW-T10-7003 Perennial CWF, MF 0.05 
WW-T10-7004 Perennial CWF, MF 0.05 
WW-T13-4002 Intermittent TSF, MF 0.05 
WW-T13-4002A Ephemeral TSF, MF 0.02 
WW-T13-4003 Perennial TSF, MF 0.08 
WW-T13-4004 Perennial TSF, MF 0.05 
WW-T13-4005 Perennial TSF, MF 0.06 
WW-T13-4005A Ephemeral TSF, MF 0.01 
WW-T14-50011 Intermittent TSF, MF 0.00 
WW-T14-5002 Ephemeral WWF,MF 0.03 
WW-T14-5003 Intermittent WWF, MF 0.03 
WW-T14-5004 Perennial WWF, MF 0.06 
WW-T14-5005 Perennial WWF, MF 0.04 
WW-T14-5006 Perennial WWF, MF 0.05 
WW-T14-5006A Intermittent WWF, MF 0.02 
WW-T14-5007 Intermittent WWF, MF 0.02 
WW-T14-5007A1 Intermittent WWF,MF 0.00 
WW-T14-5007B Perennial WWF,MF 0.01 
WW-T14-5008 Perennial WWF, MF 0.05 
WW-T14-5009 Perennial WWF,MF <0.01 
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Table 3-2 Project-related Conversion of Riparian Forest Buffer 

Stream ID 
Stream Type 

(I, P, E) 
Chapter 93 

Designation 

Permanent Conversion 
to Riparian Herbaceous 

Buffer2, 3 

WW-T14-5009A Perennial WWF, MF 0.01 
WW-T14-5010 Intermittent WWF, MF 0.02 
WW-T14-5011 Intermittent WWF, MF <0.01 
WW-T14-5011A Intermittent WWF, MF 0.04 
WW-T14-5013 Intermittent WWF, MF 0.01 
WW-T14-5013A Intermittent WWF, MF 0.03 
WW-T18-40021 Ephemeral TSF, MF 0.00 
WW-T20-7001 Perennial CWF, MF 0.04 
WW-T20-7002 Perennial CWF, MF 0.05 
WW-T20-70031 Perennial CWF, MF 0.00 
WW-T23-6001 Perennial CWF, MF 0.06 
WW-T23-6001A Intermittent CWF, MF 0.01 
WW-T23-6002 Perennial CWF, MF 0.04 
WW-T23-6003 Perennial CWF, MF 0.05 
WW-T25-60011 Perennial CWF, MF 0.00 
WW-T30-4002 Perennial TSF, MF 0.03 
WW-T30-4002A1 Perennial TSF, MF 0.00 
WW-T30-4003 Ephemeral TSF, MF 0.03 
WW-T30-60041 Perennial WWF, MF 0.00 
WW-T30-6004A1 Intermittent WWF,MF 0.00 
WW-T30-6004B Perennial WWF,MF 0.03 
WW-T30-6005 Intermittent WWF, MF 0.02 
WW-T30-6005A1 Ephemeral WWF,MF 0.00 
WW-T31-50031 Perennial WWF, MF 0.00 
WW-T32-60011 Perennial WWF, MF 0.00 
WW-T33-4001 Ephemeral TSF, MF 0.06 
WW-T33-6001 Perennial CWF, MF 0.04 
WW-T33-6001-11 Perennial CWF, MF 0.00 
WW-T33-6001A Perennial CWF, MF 0.02 
WW-T40-6001 Perennial WWF, MF 0.15 
WW-T40-6001A Perennial WWF, MF 0.03 
WW-T40-60021 Perennial WWF, MF 0.00 
WW-T40-6003 Intermittent WWF, MF 0.05 
WW-T40-6003A Intermittent WWF,MF <0.01 
WW-T40-6004 Perennial WWF, MF 0.06 
WW-T43-40011 Ephemeral TSF, MF 0.00 
WW-T43-5001 Intermittent TSF, MF 0.04 
WW-T43-5001A Ephemeral TSF, MF <0.01 
WW-T43-5003 Perennial TSF, MF 0.05 
WW-T43-6001 Perennial CWF, MF 0.04 
WW-T43-6002 Perennial CWF, MF 0.04 
WW-T43-60031 Perennial CWF, MF 0.00 



 
 

3 Riparian Area Impacts 
 

 
02:1000891.0009.02.21-B4669 3-6 
R_Lebanon Riparian Buffer Assessment.docx-11/11/16 

Table 3-2 Project-related Conversion of Riparian Forest Buffer 

Stream ID 
Stream Type 

(I, P, E) 
Chapter 93 

Designation 

Permanent Conversion 
to Riparian Herbaceous 

Buffer2, 3 

WW-T43-6003A Perennial CWF, MF 0.05 
WW-T43-6004 Intermittent CWF, MF 0.02 
WW-T44-50011 Intermittent WWF, MF 0.00 
WW-T44-7002 Perennial CWF, MF 0.05 
WW-T53-40011 Perennial TSF, MF 0.00 
WW-T53-60011 Intermittent WWF, MF 0.00 
WW-T56-50011 Ephemeral WWF, MF 0.00 
WW-T64-4001 Intermittent TSF, MF 0.12 
WW-T64-4001A Intermittent TSF, MF 0.01 
WW-T64-4001B1 Intermittent TSF, MF 0.00 
WW-T64-50011 Perennial TSF, MF 0.00 
WW-T67-6001 Intermittent WWF, MF 0.01 
WW-T69-60011 Ephemeral WWF, MF 0.00 
WW-T69-60021 Intermittent WWF, MF 0.00 
WW-T99-5008A Perennial WWF, MF <0.01 
Grand Total    2.22 
Notes: 
1 Forest riparian buffer areas do not fall within the 10-foot-wide maintenance corridor associated with these streams. 
2  Calculations are based on the current extent of riparian forest buffer within the 10-foot-wide maintenance corridor. 
3 There will be no conversion to unvegetated riparian buffer. 
 
Key: 
 CWF = coldwater fisheries 
 MF = migratory fishes 
 TSF = trout-stocking 
 WWF = warm-water fisheries 

 
 
Converting riparian forest buffers to herbaceous buffers within the 10-foot-wide 
maintenance corridor will result in an overall decrease in the amount of overhead 
vegetation and fragment existing forest habitat.  Due to the narrow corridor af-
fected and short duration of water passing through the affected area, temperature 
changes to streams are not likely as a result of the Project (Beschta and Taylor 
1988).  Effective root masses in the stream banks with forested/scrub-shrub ripar-
ian buffers will also be altered through the removal of woody vegetation, but this 
impact will be negligible as it is isolated to a small fraction of any individual 
stream reach and the stream banks will be stabilized with approved BMPs once 
construction is complete.  No discernable changes to the sediment and nutrient 
retention of the existing riparian buffers are expected due to the retention of vege-
tative cover within and immediately surrounding the riparian buffers.        
 
In summary, Transco has developed several BMPs (as described in Section 4) that 
effectively avoid and minimize riparian impacts to the extent practicable.  In addi-
tion, Transco will voluntarily replant riparian forest buffers to expedite regrowth 
of these areas (as described in Sections 4 and 5).  The Project will still result in 
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the permanent conversion of 2.22 acres of riparian forest buffer to riparian herba-
ceous buffer.  These conversions affect a narrow 10-foot-wide corridor of the ri-
parian buffer for each watercourse and represent a small fraction of riparian buff-
ers within the larger watershed.  In addition, the remaining riparian herbaceous 
buffer will continue to provide beneficial functions related to water quality.  
Therefore, any potential changes in riparian area function will be minor, and will 
not result in the degradation of the existing stream uses or associated water quali-
ty. 
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4 Riparian Area Restoration 

All riparian buffers affected by the Project will be stabilized once construction is 
completed.  Transco will implement some or all of the following erosion and sed-
iment BMPs as outlined in Transco’s erosion and sediment control plans and post 
construction stormwater management plans during construction activities within 
riparian buffers:   
 
Compost Filter Sock/Silt Fence – These BMPs will be placed downslope of dis-
turbed areas to serve as a sediment barrier and filter.  This will protect the stream 
and riparian areas from excessive sedimentation and erosion from storm runoff. 
 
Erosion Control Blanket – Erosion control blanket will be installed at stream 
crossings to stabilize the stream crossings and riparian areas from storm water 
runoff.  They will extend completely across the disturbed area to protect erodible 
surfaces and to support vegetation. 
 
Seeding – A riparian seed mix (ERNMX-178) will be utilized throughout the Pro-
ject to stabilize the riparian areas at stream crossings.  All crossings will be moni-
tored until the revegetation of these crossings is considered successful, per permit 
conditions.  
 
Waterbars – Waterbars will be installed to direct runoff to well vegetated areas 
in areas with slopes leading into the riparian area.  This will provide permanent 
protection from stormwater flows within the areas. 
 
After the completion of construction and restoration activities, and in accordance 
with Transco’s Upland Erosion Control, Revegetation, and Maintenance Plan 
(Transco Plan), Transco will conduct follow-up inspections of all disturbed up-
land areas after the first and second growing seasons to determine the success of 
restoration.  Restoration of upland will be considered successful if, upon visual 
survey, the ROW vegetation is similar in density and cover to the adjacent undis-
turbed lands, construction debris is removed, and proper drainage has been re-
stored.  For at least two years following construction, Transco will submit quarter-
ly reports to FERC that document any problems identified by Transco or land-
owners and describe the corrective actions taken to remedy those problems.   
 
In accordance with Transco’s Wetland and Waterbody Construction and Mitiga-
tion Procedures (Transco Procedures), Transco will also monitor the success of 
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wetland restoration annually for the first three years after construction (or as re-
quired by the Section 404 permit), or until wetland revegetation is successful.  
 
4.1 Riparian Forest Buffer Replanting  
Transco is proposing voluntary replanting riparian forest buffers crossed by the 
Project.  Replanting in these locations will occur within the regulated floodplain 
(FEMA-mapped 100-year floodplain or 50-foot-wide floodway if no FEMA-
mapped floodplain is present, whichever is greater).  Transco is also proposing to 
replant riparian forest buffers where such buffers overlap with locations where a 
riparian buffer waiver is being requested.  In all instances, replanting will occur in 
the construction workspace outside of the 10-foot-widemaintenance corridor over 
the pipeline.  A schematic of the proposed replanting areas is provided in Appen-
dix A.     
 
Table 4-1 lists each stream with a riparian forest buffer affected by the Project; 
the total area of each riparian forest buffer within the construction workspace; and 
the proposed replanting area.  As shown, Transco is proposing to replant 11.19 
acres of riparian forest buffers in Lebanon County.  Transco’s plan for replanting 
these areas is described in Section 5. 
 
 

Table 4-1 Summary of Impacts on Riparian Buffers and Proposed Replanting 

Stream ID 
Chapter 93 

Designation 

Riparian Forest 
Buffer within 
Construction 

ROW 
Waiver Buffer 
Area (acres) 

Proposed 
Replanting 

Area (acres) 
WB-T13-6001 WWF, MF 0.00 0.00 0.00 
WW-RS-6011 CWF, MF 0.00 0.00 0.00 
WW-T10-6002 WWF, MF 0.97 0.00 0.41 
WW-T10-7001 CWF, MF 0.57 0.00 0.22 
WW-T10-7002 CWF, MF 0.44 0.00 0.21 
WW-T10-7003 CWF, MF 0.47 0.00 0.22 
WW-T10-7004 CWF, MF 0.59 0.00 0.23 
WW-T13-4002 TSF, MF 0.50 0.00 0.29 

WW-T13-4002A TSF, MF 0.20 0.00 0.06 
WW-T13-4003 TSF, MF 0.81 0.00 0.35 
WW-T13-4004 TSF, MF 0.53 0.00 0.21 
WW-T13-4005 TSF, MF 0.68 0.00 0.30 

WW-T13-4005A TSF, MF 0.11 0.00 0.00 
WW-T14-5001 TSF, MF 0.00 0.00 0.00 
WW-T14-5002 WWF,MF 0.33 0.00 0.10 
WW-T14-5003 WWF, MF 0.28 0.00 0.12 
WW-T14-5004 WWF, MF 0.63 0.00 0.25 
WW-T14-5005 WWF, MF 0.35 0.00 0.20 
WW-T14-5006 WWF, MF 0.44 0.00 0.38 

WW-T14-5006A WWF, MF 0.28 0.00 0.26 
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Table 4-1 Summary of Impacts on Riparian Buffers and Proposed Replanting 

Stream ID 
Chapter 93 

Designation 

Riparian Forest 
Buffer within 
Construction 

ROW 
Waiver Buffer 
Area (acres) 

Proposed 
Replanting 

Area (acres) 
WW-T14-5007 WWF, MF 0.09 0.00 0.07 

WW-T14-5007A WWF,MF 0.06 0.00 0.06 
WW-T14-5007B WWF,MF 0.07 0.00 0.06 
WW-T14-5008 WWF, MF 0.43 0.00 0.26 
WW-T14-5009 WWF,MF 0.06 0.00 0.02 

WW-T14-5009A WWF, MF 0.08 0.00 0.08 
WW-T14-5010 WWF, MF 0.25 0.00 0.16 
WW-T14-5011 WWF, MF 0.02 0.00 0.01 

WW-T14-5011A WWF, MF 0.31 0.00 0.24 
WW-T14-5013 WWF, MF 0.08 0.00 0.02 

WW-T14-5013A WWF, MF 0.28 0.00 0.22 
WW-T18-4002 TSF, MF 0.00 0.00 0.00 
WW-T20-7001 CWF, MF 0.39 0.00 0.13 
WW-T20-7002 CWF, MF 0.48 0.00 0.21 
WW-T20-7003 CWF, MF 0.00 0.00 0.00 
WW-T23-6001 CWF, MF 0.64 0.00 0.28 

WW-T23-6001A CWF, MF 0.07 0.00 0.06 
WW-T23-6002 CWF, MF 0.32 0.00 0.19 
WW-T23-6003 CWF, MF 0.46 0.00 0.31 
WW-T25-6001 CWF, MF 0.16 0.00 0.05 
WW-T30-4002 TSF, MF 0.29 0.00 0.26 

WW-T30-4002A TSF, MF 0.00 0.00 0.00 
WW-T30-4003 TSF, MF 0.28 0.00 0.13 
WW-T30-6004 WWF, MF 0.02 0.00 0.02 

WW-T30-6004A WWF,MF 0.00 0.00 0.00 
WW-T30-6004B WWF,MF 0.24 0.00 0.16 
WW-T30-6005 WWF, MF 0.19 0.00 0.17 

WW-T30-6005A WWF,MF 0.00 0.00 0.00 
WW-T31-5003 WWF, MF 0.00 0.00 0.00 
WW-T32-6001 WWF, MF 0.00 0.00 0.00 
WW-T33-4001 TSF, MF 0.57 0.00 0.31 
WW-T33-6001 CWF, MF 0.56 0.00 0.22 

WW-T33-6001-1 CWF, MF 0.00 0.00 0.00 
WW-T33-6001A CWF, MF 0.18 0.00 0.07 
WW-T40-6001 WWF, MF 1.44 0.00 0.60 

WW-T40-6001A WWF, MF 0.40 0.00 0.17 
WW-T40-6002 WWF, MF 0.00 0.00 0.00 
WW-T40-6003 WWF, MF 0.61 0.00 0.22 

WW-T40-6003A WWF,MF 0.11 0.00 0.01 
WW-T40-6004 WWF, MF 0.51 0.00 0.28 
WW-T43-4001 TSF, MF 0.00 0.00 0.00 
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Table 4-1 Summary of Impacts on Riparian Buffers and Proposed Replanting 

Stream ID 
Chapter 93 

Designation 

Riparian Forest 
Buffer within 
Construction 

ROW 
Waiver Buffer 
Area (acres) 

Proposed 
Replanting 

Area (acres) 
WW-T43-5001 TSF, MF 0.42 0.00 0.22 

WW-T43-5001A TSF, MF 0.01 0.00 0.01 
WW-T43-5003 TSF, MF 0.52 0.00 0.34 
WW-T43-6001 CWF, MF 0.40 0.00 0.22 
WW-T43-6002 CWF, MF 0.30 0.00 0.01 
WW-T43-60033 CWF, MF 0.18 0.00 0.02 
WW-T43-6003A CWF, MF 0.48 0.00 0.31 
WW-T43-60043 CWF, MF 0.24 0.00 0.08 
WW-T44-5001 WWF, MF 0.00 0.00 0.00 
WW-T44-7002 CWF, MF 0.50 0.00 0.23 
WW-T53-4001 TSF, MF 0.00 0.00 0.00 
WW-T53-6001 WWF, MF 0.02 0.00 0.00 
WW-T56-5001 WWF, MF 0.00 0.00 0.00 
WW-T64-4001 TSF, MF 1.69 0.00 0.78 

WW-T64-4001A TSF, MF 0.05 0.00 0.04 
WW-T64-4001B TSF, MF <0.01 0.00 0.00 
WW-T64-5001 TSF, MF 0.00 0.00 0.00 
WW-T67-6001 WWF, MF 0.04 0.00 0.03 
WW-T69-6001 WWF, MF 0.00 0.00 0.00 
WW-T69-6002 WWF, MF 0.00 0.00 0.00 

WW-T99-5008A WWF, MF 0.05 0.00 0.04 
Totals 22.73 0.00 11.19 
Note: 
1   Replanting for non-waiver crossings covers the portion of the regulated floodplain within temporary construction work-

space, outside of the 10-foot-wide maintenance corridor.  Replanting area for waiver crossings includes the entire waiver 
area, excluding the 10-foot-wide maintenance corridor. 

 
Key: 
 CWF  =  coldwater fishery 
 HQ  =  high quality 
 MF =  migratory fishes 
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5 Replanting Plan 

The following replanting plan has been developed for those areas outlined in Sec-
tion 4.1.  Details related to the replanted species and planting specifications are 
outlined below.   
 
5.1 Plant Species  
Transco will replant the 50-foot-wide permanent ROW by applying a riparian 
seed mix.  The seed mix will include shrubs listed in Appendix B.  This seed mix 
will be in addition to the ERNMX-178 riparian seed mix to be utilized throughout 
the Project area to stabilize the riparian areas at stream crossings.   
 
Outside of the permanent ROW, to the edge of the construction workspace and 
within the regulated floodplain, Transco will reestablish the riparian buffer by 
planting trees and shrubs.  The vegetative design of the replanted riparian buffers 
is a combination of specific native tree and shrub species selected for different 
hydrologic regimes and different vegetative cover types throughout the Project 
area.  Trees and shrubs selected for replanting outside of the permanent ROW will 
be taken from the PADEP’s Riparian Forest Buffer Guidance (PADEP 2010a).  
The trees and shrubs selected for the Project are listed in Appendix B.  At each 
riparian replanting site, a minimum of two tree and two shrub species will be 
planted.  Plant selection will mirror the site conditions (i.e., wetland plants in ri-
parian wetlands and upland plants in uplands), as indicated by the wetland indica-
tor status of the plants.  Plants will be of either bare root, live stake, or container-
ized species. 
 
5.2 Plant Density and Placement  
Within the permanent ROW, the riparian buffer seed mix will be applied in con-
junction with a custom shrub seed mix utilizing a mix of shrub seeds from the list 
in Appendix B.  The seed mix will be applied at a rate and density as directed by 
the nursery. 
 
For replanting areas outside of the permanent ROW, all plants will be planted in 
clumps of monocultures consisting of three to six plants of the species.  Monocul-
tures will be planted randomly with spacing of approximately 8 feet on center for 
shrubs and small trees species, and 12 feet on center for tree species.  Trees and 
shrubs will be planted at a density of 435 stems per acre.  Typical planting details 
are provided in Appendix C. 
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5.3 Planting Methods  
All seeding will be applied and plantings installed according to acceptable stand-
ards of the trade under the supervision of a landscape professional with suitable 
practical field experience in riparian buffer installation projects.  All seed and 
plant materials will be nursery grown and will be guaranteed to be true to name 
and healthy upon delivery.  During planting operations, the contractor will keep 
the trees and shrubs out of direct sunlight and maintain moisture on the roots to 
ensure that the roots do not dry out prior to planting. 
 
Trees and shrubs will be planted by digging a hole twice the size of the width of 
the root ball down into the substrate at the point of installation.  If the plant is in a 
plastic container, this will be carefully removed to keep the root ball intact.  Trees 
may be provided with support stakes or tree shelters.  Shelters will only be placed 
on those plants suitable for shelters.  Care will be taken when installing support 
stakes or tree shelters to ensure that the root ball is not disturbed when driving the 
support stake into the soil.  Fertilizer tablets may be placed in the backfilled soil 
to help the growth of the planted trees and shrubs. 
 
5.4 Wildlife Damage Control 
After planting of the site has been completed, tree and shrub shelters will be in-
stalled for those plants suitable for shelters.  If deemed necessary, other methods 
of wildlife damage control include the application of rodenticide to each 
tree/shrub or installing bait boxes for meadow vole control.  
 
5.5 Invasive Species Management  
Transco’s Invasive Species Management Plan provided in Attachment 11 of the 
Environmental Construction Plan will be followed in the riparian buffer replant-
ing areas. 
 
5.6 Performance Standards and Monitoring  
Transco will monitor the riparian buffer replanting areas in accordance with the 
Transco Plan and Procedures, as described in Section 4, as well as any permit 
conditions.   
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A Riparian Buffer Replanting Area 
Diagrams 



TRANSCONTINENTAL GAS PIPE LINE COMPANY, LLC
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B Tree and Shrub Planting List 



APPENDIX B
LIST OF APPROVED SPECIES FOR REPLANTING

Common/
Scientific Name

Region 1Wet
Code

Soil 
pH

Flood Tolerance Height(ft) Shade 
Tolerance

Wildlife Value

Red maple
Acer rubrum P, R, A FAC 5.5-

7.0 tolerant 75-100 tolerant food source-fruits and 
young shoots

*Silver maple
A.  saccharinum P, R, A FACW 4.0-

6.5 tolerant 75-100 intermediate food source-seeds and 
young twigs

Sugar maple
A.  saccharum R, A FACU- 4.0-

7.0 intolerant 75-100 very tolerant food source-seeds and 
twigs

Serviceberry Amelanchier 
arborea/laevis/ canadensis P, R, A FAC- 4.5-

7.0 tolerant 20-40 intermediate food source-fruit, twigs 
and leaves

Pawpaw
Asimina triloba P, R, A FACU+ 5.0-

7.0 intolerant 20-35 tolerant
food source-fruit and 
leaves; host plant for 

zebra swallowtail 

**Yellow birch Betula 
alleghaniensis P, R, A FAC 4.5-

7.0 intolerant 60-100 intermediate
food source-seeds, young 

twigs and shoots and 
catkins

Black (Sweet) birch
B.  lenta R, A FACU 5.0-

7.0 intolerant 50-75 intermediate food source-catkins, 
buds, seeds, leaves and 

River birch
B.  nigra P, R FACW 4.5-

7.5 tolerant 40-70 intolerant food source-seeds, buds, 
young twigs and foliage

*American hornbeam
Carpinus caroliniana P, R, A FAC 4.0-

7.5 intolerant 35-50 very tolerant food source-catkins, 
buds, seeds, leaves and 

**Bitternut hickory
Carya cordiformis P, R, A FACU+ 6.5-

7.5 intermediate 75-100 intolerant bitter nuts not favored as 
much as other hickories

**Shagbark hickory
C.  ovata P, R, A FACU- 4.0-

8.0 intolerant 75-100 intermediate food source-twigs and 
nuts

*Redbud
Cercis canadensis P, R FACU- 4.5-

7.0 intolerant 20-35 tolerant
food source-seeds, 

foliage and flower pollen 
for honeybees

Hackberry
Celtis occidentalis P, R FACU 6.0-

8.0 intermediate 75-100 intermediate
food source-fruits and 

twigs; shelter and nesting 
sites

Flowering dogwood
Cornus florida R, A FACU- 5.0-

7.0 very intolerant 35-50 intermediate food source-fruit

**Persimmon
Diospyros virginiana P FAC- 5.0-

7.0 intermediate 50-75 tolerant food source-fruits, twigs 
and nectar

American beech,
Fagus grandifolia P, R, A FACU 4.0-

6.5 very intolerant 75-100 very tolerant food source-nuts

White ash
Fraxinus americana P, R, A FACU 5.0-

7.5 intermediate 75-100 tolerant food source-fruit

Red (Green) ash
F.  pennsylvanica P, R FACW 5.0-

8.0 tolerant 50-75 intolerant minimal food source-
twigs and fruits

Honey-locust
Gleditsia triacanthos R, A FAC- 6.0-

8.0 intermediate 50-75 intolerant food source-seeds and 
pods

**Kentucky coffee- tree
Gymnocladus dioica A FACU- 6.0-

8.0 intermediate 75-100 intolerant low appeal to wildlife

TREES
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LIST OF APPROVED SPECIES FOR REPLANTING

Common/
Scientific Name Region

1Wet
Code

Soil 
pH Flood Tolerance Height(ft) Shade Tolerance Wildlife Value

Black walnut
Juglans nigra P, R FACU 5.5-

8.0 intermediate 75-100 intolerant food source-twigs and 
nuts

Tuliptree/poplar 
Liriodendron tulipifera P, R, A FACU 4.5-

6.5 intermediate 75-100 intermediate food source-nectar and 
seeds

Black-gum
Nyssa sylvatica P, R, A FAC 4.5-

6.0 intermediate 50-75 intolerant food source-fruits, twigs 
and nectar

*  **Hop-hornbeam
Ostrya virginiana P, R FACU- 4.0-

7.5 very intolerant 35-50 very tolerant food source-buds, catkins 
and seeds

Eastern white pine
Pinus strobus P, R, A FACU 4.0-

6.5 intolerant 75-100 intermediate
high value food source-
needles and seeds; used 

for cover

Sycamore Platanus 
occidentalis P, R, A FACW- 5.0-

6.5 intermediate 75-100 intermediate
moderate value for cover 
and nesting; food source-

fruits

Eastern cottonwood
Populus deltoides P, A FAC 6.5-

7.5 tolerant 75-100 intolerant food source-bark, twigs, 
leaves and buds

Large-toothed aspen
P.  grandidentata P, R, A FAC- 5.0-

6.5 intolerant 50-75 very intolerant food source- bark, twigs, 
leaves, catkins and buds

Wild black cherry
Prunus serotina P, R, A FACU 5.0-

7.5 very intolerant 50-75 intolerant high value food source-
fruits, twigs and nectar

White oak
Quercus alba P, R, A FACU- 4.5-

7.0 intolerant 75-100 intermediate high value food source-
acorns and twigs

Swamp white oak
Q.  bicolor P, R FACW+ 4.5-

6.5 tolerant 75-100 intermediate food source-acorns and 
twigs

**Chestnut oak
Q.  montana P, R UPL 4.5-

7.0 intolerant 50-75 intermediate food source-acorns and 
twigs

Pin oak
Q.  palustris P, R, A FACW 4.5-

6.5 tolerant 50-75 intolerant food source-acorns and 
twigs

Northern red oak
Q.  rubra P, R, A FACU- 4.5-

6.5 intermediate 75-100 intermediate medium value for nesting 
and food source-acorns

*Black willow
Salix  nigra P, R, A FACW+ 5.0-

8.0 very tolerant 35-50 very intolerant food source-buds, fruit, 
and twigs

Sassafras
Sassafras albidum P, R, A FACU- 4.5-

7.0 very intolerant 35-50 intolerant food source-twigs and 
fruits

American basswood
Tilia americana P, R, A FACU 4.5-

7.5 intolerant 75-100 tolerant food source-twigs, seeds 
and nectar

Canada hemlock
Tsuga canadensis P, R, A FACU 4.0-

6.0 intolerant 75-100 very tolerant
food source-seeds, twigs, 
needles and bark; used 

for cover

**Red (Slippery) elm
Ulmus rubra P, R, A FAC 5.5-

7.0 tolerant 50-80 intermediate food source-seeds and 
twigs
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1Wet
Code

Soil 
pH Flood Tolerance Height(ft) Shade 

Tolerance Wildlife Value

**Smooth alder
Alnus serrulata P, R, A OBL 5.0-

7.0 very tolerant 12-20 very intolerant food source-fruit

Red chokeberry Photinia 
(Aronia) arbutifolia P, R, A FACW 5.5-

7.5 very tolerant 6-12 intermediate very low wildlife value

Black chokeberry
P.  melanocarpa P, R, A FAC 6.5-

8.0 very tolerant 3-6 intermediate food source-seeds and 
twigs

Buttonbush Cephalanthus 
occidentalis P, R, A OBL 5.5-

8.5 very tolerant 6-12 very intolerant food source-fruit

Summersweet
Clethra alnifolia P FAC+ 4.5-

6.5 very tolerant 6-12 tolerant food source-fruits and 
twigs

Silky dogwood
Cornus amomum P, R, A FACW 5.0-

7.0 very tolerant 6-12 intolerant food source-fruits

Gray dogwood
C.  racemosa P, R, A FAC- 5.0-

7.0 intermediate 6-12 tolerant food source-fruits; cover

Red-osier dogwood
C.  sericea P, R, A FACW+ 6.0-

8.5 very tolerant 6-12 intermediate food source-fruits, buds, 
and twigs

**Amer.  hazelnut
Corylus americana P, R, A FACU- 5.0-

7.0 intolerant 6-12 tolerant
food source-nuts (higher 

nutritional value than 
acorns and beechnuts)

Witchhazel Hamamelis 
virginiana P, R, A FAC- 4.5-

6.0 intolerant 20-35 very tolerant leaves toxic to some 
animals

Winterberry
Ilex verticillata P, R, A FACW+ 4.5-

7.5 very tolerant 6-15 intermediate intermediate wildlife 
value

**Mountain laurel
Kalmia latifolia P, R, A FACU 4.5-

5.5 intolerant 12-20 very tolerant high value as food esp.  
for winter browse for 

Common spicebush
Lindera benzoin P, R, A FACW- 4.5-

6.0 intermediate 6-12 very tolerant

high value as food source-
fruits and leaves; host 

plant for spicebush 
swallowtail butterfly

Northern bayberry Morella 
(Myrica) pensylvanica P, R FAC 5.5-

8.0 very tolerant 6-12 intolerant food source-fruits

**Ninebark Physocarpus 
opulifolius P, R, A FACW- 4.5-

6.5 very tolerant 6-12 intolerant food source-fruit

**Rosebay rhododendron 
Rhododendron maximum P, R, A FAC 4.0-

5.5 tolerant 20-35 intolerant food source-buds and 
twigs (winter browse)

**Swamp azalea
R.  viscosum P OBL 4.0-

7.0 very tolerant 6-12 intermediate
food source-nectar for 

hummingbirds and 
butterflies

Staghorn sumac
Rhus typhina P, R, A None 4.5-

7.0 intolerant 35-50 intermediate food source-fruit

**Swamp rose
Rosa palustris P, R, A OBL 4.0-

7.0 very tolerant 4-10 intolerant food source-fruit

*Pussy willow
Salix discolor P, R, A FACW 4.0-

7.0 very tolerant 20-35 very intolerant high value as food source

Sandbar willow Salix 
exigua (interior) P, R, A OBL 6.0-

8.5 very tolerant 15-20 very intolerant food source-fruits and 
twigs

SMALL TREES/SHRUBS
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Tolerance Wildlife Value

**Silky willow
Salix sericea P, R, A OBL 5.0-

7.0 very tolerant up to 12’ intermediate food source – foliage and 
nectar

American elder Sambucus 
canadensis P, R, A FACW- 5.0-

7.0 very tolerant 6-12 intermediate high value food source-
fruit, twigs and leaves

Meadowsweet
Spiraea latifolia P, A FACW+ 6.5-

7.5 very tolerant 3-6 intermediate food source-fruit and 
twigs

Highbush blueberry 
Vaccinium corymbosum P, R, A FACW- 4.5-

7.5 very tolerant 6-12 tolerant food source-fruit

**Witherod Viburnum 
cassinoides P, R, A FACW 5.0-

7.0 very tolerant 6-12 tolerant food source-fruit

Southern arrowwood
V.  dentatum P FAC 5.0-

6.5 tolerant 6-12 tolerant food source-fruit

Nannyberry
V.  lentago P, A FAC 5.0-

7.0 intolerant 20-35 intermediate food source – fruit and 
twigs

Blackhaw
V.  prunifolium P, R, A FACU 5.0-

7.5 very intolerant 20-35 intolerant food source – fruit

Northern arrowwood
V.  recognitum P, R, A FACW- 5.0-

7.0 tolerant 6-12 tolerant
food source-fruit and 

nectar and pollen of the 
flowers

Pennsylvania Department of Environmental, Bureau of Watershed Management. (2010). Riparian Forest Buffer Guidance, Document Number 394-
5600-001.  Online at: http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-82308/394-5600-001.pdf Accessed September 28, 2016.
Key for Appendix B:
* Short lived: Trees < 100 years Shrubs < 20 years
** May be hard to find in a nursery
P = Piedmont Province
R = Ridge and Valley Province
A = Allegheny Plateau Province                                                                                                                                                                                                                                                                             
OBL = Obigate Wetland                                                                                                                                                                                                                                                                                  
FACW = Facultative Wetland                                                                                                                                                                                                                                                               
FACU = Facultative Upland                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
UPL = Obiligate Upland
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