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1.0 Introduction 
First Pennsylvania Resource, LLC. (FPR), a wholly-owned subsidiary of Resource 
Environmental Solutions (RES), is proposing this Permittee-Responsible Mitigation (PRM) 
Plan on behalf of Transcontinental Gas Pipe Line Company, LLC. (Permittee or Transco) 
to compensate for unavoidable impacts to waters of the United States (U.S.) associated 
with the Atlantic Sunrise Project (Project). FPR has prepared this PRM Plan in accordance 
with the Compensatory Mitigation for Losses of Aquatic Resources Final Rule issued on 
April 10, 2008 as detailed in 33 CFR §332.4(c) of the Federal Register (Volume 73, 
Number 70). This document addresses mitigation that will be provided at the Swatara 
Creek Mitigation Site (PRM Site or PRM Project). The proposed mitigation at the PRM Site 
will offset temporary and permanent conversion impacts to exceptional value (EV) 
Palustrine Forested (PFO) wetlands in Northumberland County, Pennsylvania (PA). This 
PRM Site, in addition to four other PRM sites, will provide mitigation to offset impacts to 
EV and non-EV Palustrine Scrub Shrub (PSS) and PFO wetlands along the remaining 
portions of the Project.   
The 10.02-acre PRM Site, located in Pine Grove Township, Schuylkill County, PA is bound 
by interstate 81 (I-81) to the west and state route 443 (Suedberg Road) to the north. It 
is approximately one mile east of the town of Irving, and just southwest of Pine Grove. 
A site location map is included as Figure 1: Site Location Map. Figure 2:  Impact Vicinity 
Map, shows the location of the PRM Site in relation Atlantic Sunrise Project.  Figure 3:  
PRM Area Map, provides a view of the PRM Site on aerial background.   
The PRM Site coordinates are provided below. 

Coordinates: 
40° 31' 50.52” North (40.530699) 
76° 24' 51.10” West (-76.414194) 

Driving directions from Harrisburg, PA via I-81 are as follows:  
1. Get on I-81 N/US-322 E. 
2. Follow I-81 N to PA-443 E in Pine Grove Township. 
3. Take exit 100 from I-81 N. 
4. Turn right onto PA-443 E (follow signs for PA 443 E). 
5. Turn right onto Swatara Dr. (0.2 mi). 
6. Turn left onto Canal Dr. (0.2 mi). 
7. The PRM Site will be on the right.  

FPR will act as the mitigation services agent (Agent) on behalf of Transco. FPR on behalf 
of Transco, will be responsible for implementation of the PRM plan in addition to meeting 
performance standards, monitoring, and long-term management of the property as 
described in 33 CFR §332.3(l). The Permittee will remain responsible for legal duties and 
responsibilities associated with wetland mitigation as necessary in accordance with PADEP 
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Chapter 105 Rules and Regulations regarding wetland replacement criteria guidelines and 
33 CFR § 332.3.  

2.0 Objectives 
Construction of the Project will result in temporary and permanent impacts due to the 
conversion of EV and non-EV PSS and PFO wetlands. Temporary (construction) impacts 
are those areas being impacted during construction, which will be allowed to revert to 
their previous state following construction. Permanent (operational) impacts are those 
areas which will be maintained on an annual basis, as required by Federal Energy 
Regulatory Commission (FERC) Wetland and Waterbody Construction and Mitigation 
Procedures. These permanent impacts will not involve dredging or filling of wetlands. 
Mitigation will be required for 0.14 acres of wetland impacts within Northumberland 
County. To compensate for these impacts, FPR will enhance and re-establish 6.78 wetland 
acres on the 10.02-acre PRM Project. FPR will enhance and re-establish approximately 
2.81 and 3.97 acres of wetlands, respectively. Wetland mitigation generated beyond the 
0.35 mitigation acres required in Northumberland County will be allocated to compensate 
for impacts in Schuylkill and Columbia Counties. Approximately 1.98 acres of available 
wetland mitigation at the PRM Site are considered surplus acres and may be used for 
additional impacts if needed. Surrounding upland buffers within the PRM Site will be 
restored and preserved. Table 1:  Mitigation Summary, provides a summary of pre-and 
post-restoration resources for the PRM Site.   

Table 1: Wetland Mitigation Summary 

Resource Type Existing 
Acres 

Proposed 
Acres 

Impact Acreage  Mitigation 
Needed 

for North-
umberland 

County 
(Acres) 

Non-
EV PSS 
(1.5:1) 

EV PSS 
(1.75:1) 

Non-
EV PFO 
(2:1) 

EV 
PFO 

(2.5:1) 

Total Acres 10.02 10.02 

0.00 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

0.14 
(0.35) 

0.14 
(0.35) 

Uplands 7.21 3.24 

 
Wetlands 

 

PEM 2.39 - 
PSS - - 
PFO 0.42 6.78 

TOTAL 2.81 6.78 
Wetland Mitigation Acreage Allocated to 

Northumberland County:  0.35 

Total M itigation Acreage Needed in 
Northumberland County: 0.35 

The 2.81 acres of existing wetland within the PRM Site are proposed for enhancement. 
Re-establishment of 3.97 wetland acres is proposed as part of the restoration activities 
at the PRM Site.  
Hydrologic modifications to ditched waterways within the PRM Site in addition to native 
wetland herbaceous and woody plantings and invasive species control will enhance and 
re-establish a healthy vegetative community that will contribute to the restorative success 
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of the PRM Project. Based upon noted hydrology onsite, the wetland re-establishment area 
is expected to return to a wetland condition once non-wetland areas are graded to existing 
surrounding wetland elevations and native vegetation is restored. Drainage ditches 
throughout the site will be plugged to restore hydrology within the area. Furthermore, 
drainage ditches will be fine graded out using agricultural equipment and then seeded with 
a native wetland seed mix. The grading combined with the native wetland vegetation will 
allow the water to spread more evenly throughout the area and based on the noted 
topography and hydrology, will re-establish wetland conditions. 
The proposed restoration activities will restore and enhance the functions and values 
(please refer to Appendix F: Wetland Functions and Values Assessment Forms) of which 
the site currently performs, mitigating for the impacted functions and values at the 
Project. Permanent legal protection of the PRM Project will maximize the long-term 
potential for successful and sustainable mitigation.  

3.0 Site Selection 
The Permittee explored multiple mitigation options to compensate for the proposed 
impacts to EV and non-EV PSS and PFO wetlands as a result of the Project. Banking 
credits were unavailable, and there are currently no active In-Lieu Fee (ILF) programs 
from which to obtain ILF credits. In order to minimize impacts to aquatic features and 
habitat areas, the Permittee limited the width of the proposed construction limits of 
disturbance (LOD) to the greatest extent practicable. This avoidance measure narrowed 
the potential area available for on-site resource restoration, which if pursued, would 
provide minimal benefit to the local watersheds relative to the impacts proposed within 
the LOD. The Permittee therefore determined that the on-site mitigation opportunities 
were less conducive to complying with the “no net loss” and/or “watershed approach” 
policy(s) commensurate with the Final Rule ((33 CFR §332.3(b)(2)) due to the Project’s 
permanent conversion impacts to PFO wetlands. The Permittee concluded that due to the 
ecological demands of the Project entrusting the logistical and environmental aspects of 
compensatory mitigation to FPR will ensure the greatest chance of success and most 
effectively address watershed needs through off-site mitigation. 
The PRM Site was selected after careful consideration of multiple alternatives in the 
watershed. Many alternatives were eliminated as a result of unwillingness on the part of 
the property owner to permanently restrict property use. The remaining alternatives were 
ultimately rejected due to lack of sufficient degraded wetland, stream and riparian 
resources within the project areas to provide the required functional uplift and associated 
mitigation needs. The PRM Site was selected because of its ability to replace the functions 
and values impacted as a result of the Project, and accomplish ecologically self-sustaining 
aquatic resources through enhancement and conservation restoration measures. 
The current degraded conditions of the on-site wetlands and man-made ditched 
watercourses make this an attractive site from a mitigation perspective. Both the wetland 
and watercourses have been degraded through historic and current anthropogenic 
agricultural alterations including drainage ditch installation, crop cultivation, planting and 
maintenance of non-native pasture grasses, and grazing. Improving the functions and 
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values of these wetlands will provide an ecological uplift congruent to the watersheds 
restoration needs. 
Present land use at the PRM Site is dominated by agricultural activities, primarily crop 
cultivation. Land uses surrounding the PRM Site consist of large tracts of agricultural land. 
Waterbodies surrounding the PRM Site are designated as cold-water fishes (CWF), and 
migratory fishes (MF) according to section 93.9: Designated Water Uses and Water 
Quality Criteria of the PA Code Chapter 93: Water Quality Standards.  
The PRM Project will capitalize on many of the critical components of the Final Rule 
including the likelihood for success and sustainability, the significance of the restored 
water body within the watershed, and the proximity of the impact and mitigation sites 
from a watershed perspective. Providing functional benefits such as improvements to 
wildlife habitat, flood flow conveyance and alteration, nutrient removal/retention, invasive 
species removal, and long-term land protection will support aquatic resources within the 
watershed to remain in good health. The likelihood of success and long-term ecological 
change were the most important factors that the Permittee considered. 

3.1 Selected Mitigation Site 
3.1.1  Watershed Characteristics and Congruence w ith Watershed Needs 

The selected mitigation site was chosen for several reasons, one of the prime reasons 
being the practicability of accomplishing ecologically self-sustaining aquatic resource re-
establishment, rehabilitation, enhancement, and preservation. The PRM Site is 
surrounded by successional forested habitat, semi-degraded forested habitat, and 
agricultural floodplain re-establishment areas.  
During the site selection process, FPR evaluated characteristics of the surrounding 
landscapes of prospective sites to determine watershed needs for restoration and 
conservation. The selected PRM Site as described herein has been chosen for several 
reasons, which are discussed further below. As an overview of the following discussion, 
the proposed PRM Site is centrally located within a region that is home to a plethora of 
natural resources, including environmental, recreational, and historical. Furthermore, 
because of the region’s remnant impacts from anthracite coal mining and the associated 
degradation to the water quality and natural landscape, the proposed PRM Site is in need 
of restoration and conservation.  
The main watercourse abutting the PRM Site is Swatara Creek. The surrounding 
watershed, Swatara Creek Watershed, has played an important and varied role in the 
history of south central PA. From prehistoric times through today, the watershed has 
fulfilled the differing needs of its inhabitants. Early inhabitants utilized the watershed for 
hunting and fishing. During European colonization, the utilization of the land expanded 
to provide lumber, prime land for agricultural purposes, and transportation for import and 
export of goods. The following generations of settlers used the streams of the Swatara 
Creek watershed to power mills and transport goods while they harvested the coal, iron, 
and limestone along their banks, bringing economic prosperity to the area. Today, 
Swatara Creek and its watershed continue to provide prime agricultural soil for farming, 
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land for development, wildlife habitat, and recreational opportunities for both residents 
and visitors. Unfortunately, some of these uses have caused significant degradation and 
have threatened the ecological integrity of the area, and therefore warrant restoration 
and protection.  
The watershed is home to several recreational walking and bicycling trailways, some of 
which have been converted from abandoned rail lines. Some of the attractive resources 
within the watershed include: The Appalachian Trail, which traverses the Swatara 
Watershed south the proposed PRM Site; two fossil beds; a trout hatchery that is located 
in Pine Grove (northeast of the proposed the PRM Site); five State Game lands including 
#246, #211, #229, #160, and #80; and Weiser State Forrest. 
The PA Department of Conservation and Natural Resources (DCNR) lists 52 species of 
special concern within the watershed: 24 plant, 10 invertebrates, 5 bird, 5 insects, 3 
mammals, 3 geologic, and 2 reptiles. Furthermore, bear, foxes, raccoons, squirrel, 
chipmunks, mice, and white-tailed deer are all common throughout the watershed. As a 
watershed growing in terms of recreational tourism and development, the watershed is 
home to 109 municipal parks, 16 public campgrounds, and 16 public golf courses. 
As eluded to previously, unique and of historical significance to the Swatara Creek 
Watershed is the Swatara Creek Water Trail, a 60-mile segment of Swatara Creek 
stretching from Pine Grove, Schuylkill County, to the PA Fish and Boat Commission’s 
(PFBC) Middletown Access, in Middletown, Dauphin County. Along the trail are farms and 
bank barns, Union Canal locks, forested riparian buffers, the abandoned Lebanon to 
Tremont Railroad and Bridge, Harper’s Tavern, limestone outcrops, and the only lava 
deposits in PA.  
It is well known that impacts from AMD in the headwaters and nutrient pollution from 
agricultural areas have historically degraded the waters and floodplains of the Swatara 
Creek Watershed. The landscape and groundwater have been severely altered in these 
mining areas. Coal refuse piles and abandoned open surface mine pits cover extensive 
portions of the upper watershed. Abandoned underground tunnel systems filled with 
water and many formed surface discharges from the entryways, which in turn caused 
much of the downstream water quality impairment. Furthermore, in areas of historic 
mining, remains of spoil piles continue to result in sedimentation and AMD runoff. 
Additional impacts to the watershed and Swatara Creek include uncontrolled stormwater 
runoff from development and sewage discharges from leaking on-lot septic systems. 
Since the 1970s, there have been intense efforts to improve the water quality in the 
Swatara Creek Watershed. While the watershed has seen some improvements from 
remediation projects, enforcement of regulations, mine reclamation, sewage treatment 
in several communities, and ongoing remediation efforts with passive treatment systems, 
there are still severe impacts to the waters and floodplains that require attention to 
protect the abundance on natural, recreational, and historical resources.    
The Middle Swatara Creek Watershed, in which the PRM Site is located, is classified as a 
Calcareous Geology Tier 2 Priority Conservation Watershed by the PA Natural Heritage 
Program (PNHP) Aquatic Community Classification (ACC) (PNHP). Watersheds classified 
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under this category require conservation measures to protect existing natural resources. 
Therefore, FPR believes the site to be perfect candidate for restoration activities.  
The surrounding landscape, which plays host to a plethora of natural resources, also 
contains several existing protected natural areas. The proposed PRM Site is not only 
located within one of these existing natural areas, but also is also centrally located within 
the existing network of protected areas.  
The proposed PRM Site is located within the Exmoor Wetland Natural Heritage Area (NHA) 
core habitat as defined by the PNHP. The Exmoor Wetland NHA is composed of floodplains 
along Swatara Creek between Pine Grove Borough and I-81. It is composed of various 
wetland habitats including forested, scrub shrub and emergent wetland types, dominated 
by sedges and grasses. This is supported by the wetland delineation completed by Civil 
Environmental Consultants, INC (CEC) in September 2015, which found multiple wetland 
types within and surrounding the PRM Site. The delineation did document a dominance 
of invasives including reed canary grass (Phalaris arundinacea) and multiflora rose (Rosa 
multiflora). These invasives threaten the native and natural integrity of the exisiting 
wetland within and surrounding the PRM Site. Abutting the Exmoor Wetland NHA to the 
east and south is the Swope Valley Run NHA. This NHA provides habitat for two species 
of concern (SOC) in an otherwise reed canary grass and multiflora arose dominated 
vegetative community. West of the PRM Site adjacent to I-81 is the Swatara Creek 
Floodplain NHA. This NHA is composed of a dense shrub wetland along the floodplains of 
Swatara Creek and is known to support six SOC. The Swatara Creek Floodplain NHA is 
also part of the Swatara State Park.  
Also surrounding the PRM Site are two important bird areas (IBA) as identified by the 
National Audubon Society (NAS) (2015). These IBAs are shown in photograph 1 below.  

 
Photograph 1: Important Bird Areas surrounding the proposed PRM Site. Data obtained 
from National Audubon Society (2015). The red polygon represents IBA Site 1157, The 
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Kittatinny Ridge. The green polygon represents IBA Site 1150 St. Anthony’s Wilderness – 
State Game Land (SGL) 211. 
As presented above, the landscape surrounding the PRM Site has served as a provider of 
food, water, transportation, energy, and recreation through natural resources and raw 
materials including prime farmland, limestone, iron, coal, timber. Poor management of 
these resources have had a negative impact on the Swatara Creek Watershed. For 
example, clearing the forests and riparian buffers has resulted in increased sediment 
entering the streams of the watershed. Damming streams for power and transportation 
blocked the historic spawning runs of shad, herring, and salmon. Runoff from coal mining 
left many streams lifeless. Agricultural uses including hydrologic modifications (ditching, 
intention ponding of water, channelization, etc), application of fertilizer, clearing of 
vegetation, introduction of non-native plant species, and livestock grazing have cause 
deleterious effects to the watershed. Today, increases in the population of the watershed 
require greater volumes of water for drinking and industrial use. Development of the 
watershed is also resulting in greater runoff, increased flooding, damage to riparian areas, 
and less groundwater recharge from precipitation falling in the watershed. Although 
problems persist, there have been numerous successful projects that have addressed and 
in some cases corrected degradation from pollutants. These projects have been able to 
return streams once considered sterile into diverse fisheries to. Clean-ups of litter and 
refuse along streams and riparian areas have become annual events within the 
watershed. Projects to rehabilitate riparian buffers and reduce agricultural runoff have 
been implemented, and in-stream habitat development and water quality monitoring are 
also conducted within the watershed. Restoration activities of the PRM Site will directly 
align and support these ongoing projects. 
Projects to address and restore the watershed have already been initiated through several 
conservation and watershed organizations within the region. These organizations and 
agencies work to conserve and protect the distinctive features in the regional landscape 
of northeastern PA through the development of conservation plans, greenway plans, and 
impairment plans. Many of the stream improvement projects have been completed 
through the efforts of the Schuylkill Conservation District (SCD) who works closely with 
Northern Swatara Creek Watershed Associated (NSCWA) and the Schuylkill Headwaters 
Association, Inc. (SHA). 
Through a collaboration between the SCD, the SHA, and RETTEW Associates, Inc., the 
Upper Swatara Creek TMDL Watershed Implementation Plan (SCD, SHA, RETTEW 2006) 
was established to address continued adverse impacts within the Swatara Creek 
Watershed.  
The NSCWA, a non-profit organization that is dedicated to promoting the protection, 
restoration, and enhancement of the Northern Swatara Creek Watershed in Schuylkill 
County. Their efforts promote the environmental integrity of Swatara Creek, its tributaries 
and watershed that lie within the county to advocate the wise use and conservation of 
the natural resources in the watershed to aesthetic recreational and economic benefit of 
all concerned. The NSCWA has completed multiple projects that have improved the 
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overall water quality of Swatara Creek. A detailed timeline and description of the 
completed restoration projects can be found on their website at 
http://nscwa.homestead.com/Completedprojects.html.  
In addition to the SCD, SHA, and NSCWA, multiple other watershed organizations work 
to promote the restoration and conservation of the watershed: Swatara Watershed 
Association (SWA), Quittapahilla Watershed Association, and the Little Swatara 
Watershed Association.  
Specifically, the SWA’s mission is “To promote the conservation of the natural resources 
of the Swatara Watershed by conducting scientific investigations and research, 
disseminating information, conducting educational programs, sponsoring conservation 
projects and all activities incidental thereto.”  
On a broader scale, the Swatara Creek Watershed, and by extension the PRM Site, are 
within the larger watershed initiatives, namely the Chesapeake Bay Watershed, the 
Susquehanna River Basin Commission, and the Susquehanna Greenway Partnership, all 
of which promote and support the conservation, restoration and protection of the region 
surrounding the proposed PRM Site. 
The restoration activities and permanent protection of the PRM Site directly align with the 
goals and mission statement of these active local watershed organizations. 

3.1.2   PRM Site General Characteristics and Site Description 

The PRM Site abuts one of FPR’s larger restoration sites currently being proposed and 
designed as a mitigation bank site (Swatara Creek Mitigation Bank; Bank Site). The larger 
proposed Bank Site includes a portion of the main stem of Swatara Creek, UNTs to 
Swatara Creek, man-made ditches, and degraded PEM, PSS, and PFO wetlands. FPR’s 
proposed mitigation bank also exhibits a mixture of mixed, evergreen, and deciduous 
forest in addition to open agricultural land used for hay/cropland in and around the 
wetlands and streams.   
The majority of streams and wetlands identified within the PRM Site have been degraded 
to varying degrees through anthropogenic alterations including agricultural activities and 
the introduction of non-native pasture grasses. Representative site photographs are 
included as Appendix C: Representative Site Photographs. Appendix A, Figure 8: Existing 
Conditions Map shows the existing wetlands and watercourse within the PRM Site, as 
delineated by RES and Civil Environmental Consultants, Inc. (CEC) in September 2015.  

4.0 Site Protection Instrument(s) 
The PRM Project will be protected by a declaration of restrictive covenant in advance of 
the proposed activities outlined in this mitigation plan, ensuring the long-term protection 
of the site. The site protection instrument will be recorded within 60 days in the county 
courthouse after USACE/PADEP approval, with subsequent approval from the Permittee 
to move forward with mitigation. A copy of the site protection instrument to be filed upon 
permit approval is included as Appendix B: Site Protection Instrument. The site protection 
instrument restricts activities that are incompatible with the objectives of the PRM Plan.   

http://nscwa.homestead.com/Completedprojects.html
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FPR will act as the initial long-term steward unless another qualified, watershed-focused, 
entity is willing to assume long-term stewardship responsibilities. FPR’s heirs, assigns, or 
purchasers will be responsible for protecting lands contained within the PRM Site in 
perpetuity in accordance with the terms of the PRM plan, unless the lands are transferred 
or sold to a local, state, or federal resource agency or non-profit conservation 
organization.  
Should a trustworthy, willing third-party conservation easement holder wish to protect 
the PRM Project site in perpetuity, they will have the option to transfer the deed of 
restrictive covenant into a conservation easement as part of the easement transfer. 
Entrusting the PRM to a third-party conservation easement holder may commence only 
when FPR, the Permittee, and the agencies have mutually concluded that the PRM has 
achieved all of its objectives and sufficiently satisfied performance standards, as 
described in Section 9: Performance Standards. 

5.0 Baseline Data 
Baseline site investigations were conducted to develop an appropriate functional 
mitigation plan for the PRM Project. These baseline site investigations yielded a significant 
amount of existing condition project information including, but not limited to the 
following: 

• Wetland and waterbody delineation including global positioning satellite 
(GPS) data collection of the easement boundary and of the delineated 
environmental features; 

• Flora community composition data; 
• Informal terrestrial and aquatic fauna community composition data; 
• Topographic survey throughout the proposed conservation area; 
• Land steward interviews relative to historical and present site conditions 

including land use practices; 
• Extensive photo and field note documentation attached as Appendix C: 

Representative Site Photographs and Photograph Location Map; and 
• General documentation of site conditions including constraints, access, 

potential staging areas, and a resulting plan for probable construction 
sequencing. 

• Functions and Values Assessment Based on the USACE Highway 
Methodology Workbook Supplement (USACE, 1993) (Appendix F: Wetland 
Functions and Values Assessment Forms). 

5.1 Adjacent Land Use 
Generally, the adjacent/surrounding proposed Bank Site is surrounded by large 
tracts of forested cover. A fragmented landscape comprised of small agricultural 
pastures and open fields, in addition to large tracts of forested landscape surround 
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the Bank Site. Immediately surrounding the proposed Bank Site includes a small 
residential development to the northwest, open fields likely used for agricultural 
purposes to the west, north, and northeast of the Bank Site, and a steep forested 
ridge to the south. 
5.2  Historic and Present Land Use 
The PRM Site, located within the gently sloped abandoned terrace of Swatara 
Creek, is currently in varying stages of ecological degradation and recovery as a 
result of historical anthropogenic influences, many of which are consistent with 
historic land use trends across central PA.  
As can be seen from Appendix A, Figure 4A: 1939 Historic Aerial Map, land within 
and surrounding the PRM Site has been cleared and used for agricultural purposes 
(specifically, crop fields). By 1958, the land was still being farmed; however, the 
wetlands within and surrounding the PRM Site were ditched in an effort to 
maximize the extent agriculturally productive land (Appendix A, Figure 4B: 1958 
Historic Aerial Map). The path of the ditched waters within the PRM Site is shown 
in Figure 4C: 1981 Historic Aerial Map provided in Appendix A: Figures.  
No evidence exists indicating that underground or surface mining activities have 
occurred within or immediately surrounding the PRM Site. No major subsidence 
features or remnant mining features have been observed during site investigations 
or through historic research.   
In its current state, the PRM Site’s biological integrity has been ecologically and 
physically altered through the installation of drainage ditches, manipulation of the 
existing stream channel dimensions and characteristics, and through general land 
use for agricultural purposes. Major direct and indirect anthropogenic impacts 
along Starrucca Creek and the surrounding waterbody features include historic 
agricultural activities (i.e. cultivation of non-native herbaceous species) and direct 
channel impacts (i.e. ditching). 
5.3 Soils 
The U.S. Department of Agriculture Natural Resource Conservation Service (USDA-
NRCS) identifies three distinct soil series/complexes within the Bank Site. The soil 
identities and summary attributes are included in Table 3: Soil Series within the 
PRM Site, below. The mapped locations of the soils are shown on Appendix A, 
Figure 5: Hydric Soils Map. 
As identified during the environmental survey, wetland areas were observed to 
have strongly hydric soils as a depleted matrix was consistently identified 
throughout. Areas with redox dark surface and depletions below the dark surface 
were also observed during survey. 
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Table 3: Soil Series within the PRM Site1 

Soil  
Series 

Symbol 
Soil Series Description Acres in 

AOI 
Percent of 

AOI 
Soil Series 

Setting 
(Landform) 

Farmland 
Classification 

Soil Limitations 

Hydrologic 
Soil Group 

Depth to Restrictive Features 
Natural  

Drainage 
Class 

Hydric 
Rating 

Percentage 
(%)2 

Depth to Soil 
Restrictive Layer 

(inches) 

Depth to 
Water 
Table 

(inches) 

At Atkins silt loam 27.1 32.4 Flood plains Farmland of Statewide 
Importance 

60 to 99 to lithic 
bedrock 

About 0 to 
12 

Poorly 
drained 87 B/D 

BeC Berks channery silt loam,  
8 to 15 percent slopes 3.4 4.0 Ridges, mountain 

slopes 
Farmland of Statewide 

Importance 
20 to 40 to lithic 

bedrock 
More than 

80 Well drained 5 B 

UD Udifluvents, coal overwash 32.6 38.981 Flood plains Not prime farmland More than 80 About 36 Well drained 5 C 
Notes: 

1. Soils data obtained from the following: Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil Survey. Available online at http://websoilsurvey.nrcs.usda.gov/. Accessed May 9, 2016. 

2. This rating indicates the percentage of map units that meets the criteria for hydric soils. Map units are composed of one or more map unit components or soil types, each of which is rated as hydric soil or not hydric. Map units that are made up dominantly of 
hydric soils may have small areas of minor nonhydric components in the higher positions on the landform, and map units that are made up dominantly of nonhydric soils may have small areas of minor hydric components in the lower positions on the landform. Each 
map unit is rated based on its respective components and the percentage of each component within the map unit. 
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5.4 Wetlands & Waterways 
Appendix A, Figure 6:  Topographic Map shows the topographic contours and 
elevations across the PRM Site. Appendix A, Figure 7: Drainage Area Map, shows 
the contributing and cumulative drainage areas that contribute to the hydrology 
of the PRM Site. Appendix D:  Wetland Delineation and Waterbody Identification 
Report provides the wetland report and discusses baseline site condition with 
respect to wetland and stream resources. A summary of environmental resources 
within the PRM Site is provided below in Table 2:  Summary of the PRM Site 
Resources. 

Table 2: Summary of the PRM Site Resources 
Resource Type Baseline Resources 

Total Acres 10.02 
Uplands 7.21 

Wetlands 
(Acres) 

PEM 2.39 
PSS - 
PFO 0.42 

TOTAL 2.81 
Streams 

(Linear Feet) 
Ditch 781.15 

TOTAL 781.15 
5.4.1  Wetlands 

A preliminary wetland delineation was performed by CEC on September 2 and 3, 
2015. RES delineated all streams within the proposed PRM Site. Preliminary results 
of the wetland and stream survey within the PRM Site indicated the presence of 
two ditched waterways totaling 781.15 lf and two wetlands totaling 2.81 ac within 
the PRM Site. Features identified during the surveys are shown on Figure 8: 
Existing Conditions Map (Appendix A: Figures). The Wetland Report is provided as 
Appendix D: Wetland Delineation and Waterbody Identification Report.  
As referenced in the Wetland Report, Wetland B is located within a former 
floodplain terrace of Swatara Creek. According to the Wetland Report, this wetland 
experiences infrequent occurrences of inundation by storm events. Much of the 
wetland area within the PRM Site is confined to ditches constructed to manipulate 
hydrology to increase agriculturally productive land. Despite the hydrologic 
manipulations, wetland hydrology is persistent and inundation can be observed in 
historical aerial imagery. The presence of skunk cabbage (Symplocarpus foetidus) 
in the PFO portions of this wetland support annual inundation. PEM portions of this 
wetland are routinely mowed hayfields and are dominated by rough barnyardgrass 
(Echinochloa muricata) and reed canary grass.  
Wetland C is a PEM located within an over-grown wildlife food plot between the 
regularly-mowed hayfield and abutting upland forest. The food plot encompassed 
the entire southern portion of the field, and was dominated by weeds, many of 
which are classified as hydrophytes. The boundary of this wetland was determined 
by direct observation of soil and topography changes, in addition to areas of 
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saturation on aerial imagery. It is likely that hydrology is mostly provided by 
retention of precipitation that drains off the field. 
Additional details regarding the wetland delineation can be found in Appendix D: 
Wetland Delineation and Waterbody Identification Report.   

5.4.2  Assessment of Wetland Functions and Values 

The United States Army Corps of Engineers (USACE) Highway Methodology 
Workbook Supplement: Wetland Functions and Values (USACE Highway 
Supplement) (USACE, 1993) was used to evaluate the functions and values of the 
wetlands at the PRM Site. The USACE Highway Supplement is a qualitative 
approach to describing the physical characteristics of and identifying the functions 
and values exhibited by a wetland. The approach to applying functions and values 
to the impacted wetlands and the mitigation wetlands was agreed upon between 
the USACE, PADEP, Transco and FPR during the Clean Water Act Section 404 and 
401 and Chapter 105 Pre-Application Meeting held on March 17, 2015.  
The Wetland Function-Value Evaluation Form from the USACE Highway 
Supplement was used to document the existing functions and values of PRM Site 
in order to capture the anticipated ecological lift the site will experience as a result 
of the mitigation project. These forms are included as Appendix F:  Wetland 
Functions and Values Assessment Forms. The proposed improvements to baseline 
wetland functions and values and replacement of lost functions and values is 
further discussed in Section 6:  Determination of Mitigation Needs. 

5.4.3  Waterways 

Swatara Creek and unnamed tributaries and drainages to Swatara Creek 
surrounding the PRM Site are designated as CWF, MF according to the PA Code; 
Title 25; Chapter 93.9a to 93.9z, Water Quality Standards. 
5.5 Jurisdictional Agency Consultation 

5.5.1  Rare, Threatened and/ or Endangered Species 

A PA Natural Diversity Index Environmental Review (PNDI) was completed 
on July 5, 2016 for the larger Swatara Creek Restoration Site. Results of the 
PNDI indicated that there may be potential impacts to threatened and 
endangered and/or special concern species and resources under the 
jurisdiction of the U.S. Fish and Wildlife (FWS) within the PRM Site. While 
no further coordination is anticipated with other jurisdictional agencies, 
including the of the PA Game Commission (PGC), the PA Department of 
Conservation and Natural Resources (PADCNR), and the PA Fish and Boat 
Commission (PFBC), the FWS requested that a Bog Turtle Habit Survey 
(Phase I Survey) be conducted. AECOM, Inc., (AECOM), on behalf of FPR, 
completed a Phase I Survey of the PRM Site in April 2016. No bog turtle 
habitat was observed within the PRM Site boundary; however, bog turtle 
habitat was identified in other parts of the Swatara Creek Restoration Site. 
Therefore, Phase II and Phase III surveys and reports were conducted and 
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submitted to the FWS. No bog turtles were identified as part of those 
surveys. In a letter dated August 24, 2016, the FWS provided clearance for 
the PRM Site and the larger Swatara Creek Restoration Site. The clearance 
letter is provided as part of Appendix E: Jurisdictional Agency Coordination. 
5.5.2  Cultural Resources 

Circa-Cultural Resources Management, LLC, (Circa) completed a Phase I 
cultural resources survey to determine whether any potential cultural, 
historical, or archaeological resources are present within the PRM Site. The 
results of the survey, which indicate that no architectural structures or 
archaeological resources are located on or within the PRM Site, was 
submitted for review and concurrence to the PA Historical Museum 
Commission (PHMC) Bureau of Historic Preservation (BHP) on June 15, 
2016. On June 27, 2016 the PHMC concurred with the recommendation of 
the report indicating that no further archaeological work is necessary and 
no significant archaeological resources will be affected by the PRM Site 
activities. The final clearance letter is provided as part of Appendix E: 
Jurisdictional Agency Coordination. 
5.5.3  Additional Permitting 

All required Erosion and Sediment Control Plan approvals will be obtained 
prior to commencement of construction activities at the PRM Site.  

6.0 Determination of Mitigation Needs 
6.1 Functional Impacts and Proposed Functional Uplift 
The wetland functions and values assessments performed at the Project impact locations 
and the PRM Site indicate that the mitigation site, once restored, will compensate and 
replace the functions and values impacted as a result of the Project by providing improved 
wildlife habitat, flood flow alteration, and nutrient removal/retention at comparatively 
high levels. The function and values evaluation forms completed for the impact locations 
and the PRM Site are provided in Appendix F:  Wetland Functions and Values Assessment 
Forms. Table 3:  Functional Assessment Summary, below lists the functions and values 
that were assessed State Plan Watersheds 5, 6 and 7, as well as pre-restoration and post-
restoration functions and values for the PRM Site.  
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Table 3: Functional Assessment Summary 

Site 
Location 

State Plan 
Watershed(s) 

Functions and 
Values 

Pre-Project 
Principal 
Functions 

Post-
Project 

Principal 
Functions 

Project 
Impact 

Locations 
(North-

umberland 
County) 

5 – Susquehanna River 
Basin 

6 - Lower Central 
Susquehanna River  

Flood flow alteration Yes No 
Nutrient Removal Yes No 

Wildlife Habitat Yes No 

Swatara 
Creek 

7 - Lower Susquehanna 
River 

Flood flow alteration Yes Yes 
Sediment/Toxicant 
Retention No Yes 

Nutrient Removal No Yes 
Wildlife Habitat No Yes 
Uniqueness/Heritage No Yes 
Endangered Species 
Habitat No Yes 

6.2 Project Impacts 
Construction of the Project will result in 0.14 acres of EV PFO wetland impacts in 
Northumberland County. No impacts to non-EV PFO, non-EV PSS or EV PSS wetland 
impacts are anticipated in Northumberland County. A breakdown of the impact 
calculations and required mitigation summary is provided below in Table 4: Required 
Mitigation Summary.  
Once the functions and values of the impacted PFO wetlands were evaluated and 
compared to the pre- and post-restoration functions and values of the PRM Site, FPR 
applied a ratio-based method to ensure that the PRM Site will provide sufficient acreages 
of mitigation to meet the functional replacement needs of the Project. See Table 4:  
Northumberland County - Required Mitigation Summary for the mitigation acreage 
calculations based on replacement ratios for EV and non EV PSS and PFO impacts 
discussed with the PADEP and USACE during multiple pre-application meetings. The PRM 
Site will not only replace the three primary functions and values that will be impacted as 
a result of the Project (wildlife habitat, flood flow alteration, and nutrient 
removal/retention), but will also provide additional mitigation beyond the required 
compensatory acreages.   



Permittee-Responsible Mitigation Plan for the Atlantic Sunrise Project 
Transcontinental Gas Pipe Line Company, LLC. 

 

October 2016  Page 16 
 

Table 4: Northumberland County - Required Mitigation Summary 

County 
Impact Acreage  

Total Impact 
(Acres) 

Mitigation 
Needed 
 (Acres) 

Non-EV 
PSS 

(1.5:1) 
EV PSS 
(1.75:1) 

Non-EV 
PFO 
(2:1) 

EV PFO 
(2.5:1) 

Northumberland 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00) 
0.14 

(0.35) 
0.14 

(0.35) 
0.35 

6.3 Proposed Mitigation 
Proposed mitigation at the PRM Site will involve both enhancement measures including 
invasive species removal, native seeding and planting, and re-establishment measures 
through the plugging and grading of the ditch that runs horizontally through the PRM 
Site. The PRM Site will be protected in perpetuity. Mitigation ratios for enhancement 
approaches will utilize a 2:1 ratio, and ratios for re-establishment will use a 1:1 mitigation 
ratio. Therefore, 6.78 acres of wetland restoration will generate 5.37 acres of wetland 
mitigation that will be used to offset the proposed wetland losses as a result of the 
Project. Of the 5.37 total mitigation acres proposed at the PRM Site, 0.35 mitigation acres 
will be used to compensate for impacts within Northumberland County. Approximately 
2.30 mitigation acres will be used to offset mitigation needs in the adjacent Columbia 
County, and approximately 0.74 mitigation acres will be allocated to mitigation needs in 
Schuylkill County. The remaining mitigation acreage (1.98 acres) are considered surplus 
acres and may be used for additional impacts if needed. Appendix A, Figure 9: Resource 
Development Map, shows the proposed restoration activities for the PRM Site. The PRM 
Project will establish the following resource types in the amounts presented in Table 5:  
Wetland Mitigation Summary By Approach Type, below.  

Table 5: Wetland Mitigation Summary By Approach Type 

Mitigation 
Approach 

Wetland 
Type 

Site 
(Acres) 

Mitigation 
Ratio 

Mitigation 
(Acres) 

Mitigation 
Needed in 

Northumberland 
County (Acres) 

Enhancement PEM/PFO 2.39/0.42 2:1 1.40 

0.35 
Re-establishment PFO 3.97 1:1 3.97 

Upland Enhancement Upland 3.24 - - 
TOTALS - 10.02 - 5.37 

7.0 Mitigation Work Plan 
Table 6:  Pre- and Post-Restoration Resources, provides a summary of the pre- and post-
restoration resources for the PRM Site. A discussion of the proposed restoration approach 
follows. The restoration approach will noticeably improve the functions and values of 
restoration site. By following the USACE Highway Supplement for identifying wetland 
functions and values it was determined that the wetland identified within the PRM Site is 
currently suitable for two functions and values (Appendix F: Wetland Function and Values 
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Assessment Forms). However, given the current degraded state of the wetland and its 
immediate surroundings, only one of the functions and values are considered principal 
functions.  
Post restoration, it is anticipated that the wetlands within PRM Site will be suitable for 
eight functions and values, of which six will be performing at principal levels. A vast 
majority of the wetlands will experience an increase in the level of suitability and 
principality for the given functions and values (Table 3: Functional Assessment Summary, 
Appendix F: Wetland Function and Values Assessment Forms). Comments and rationale 
for determining the functions and values are included in the forms, provided as Appendix 
F: Wetland Function and Values Assessment Forms.  

Table 6: Pre- and Post-Restoration Resources 

Resource Type Pre-Restoration 
Resources  

Post-Restoration 
Resources 

Total Acres 10.02 10.02 
Uplands 7.21 3.24 

Wetlands 
(Acres) 

& Waters 
(Linear Feet) 

 

PEM 2.39 - 
PFO 0.42 6.78 
Totals 2.81 6.78 
Ditch 781.15 277.25 
Totals 781.15 277.25 

7.1 Wetland Restoration Approach 
Restoration activities at the PRM Site will result in the re-establishment of 3.97 acres of 
PFO wetland and enhancement of 2.81 acres of existing wetland (Please refer to Table 
6: Pre- and Post-Restoration Resources, Pre-Restoration Resources, column for a 
breakdown of the wetland types to be enhanced). The planting plan within Appendix G:  
Design Plan lists the species of plants, and quantities and densities that will be used in 
the wetland restoration areas. 
Wetland re-establishment acreage is anticipated to establish surrounding the existing 
wetland (see Figure 9: Resource Development Map, Appendix A, Figures). Based upon 
noted hydrology during site visits, the wetland re-establishment area is expected to return 
to a wetland condition once agricultural activities are discontinued, non-wetland areas 
are graded to existing surrounding wetland elevations, the horizontal ditch is plugged 
(Appendix G: Design Plans) and fine graded out, and native vegetation is restored. This 
is based upon the observation of runoff from upslope. The grading associated with the 
ditch plug installation combined with the re-established wetland vegetation will allow the 
water to spread more evenly throughout the area based on the noted topography and 
hydrology, and should re-establish wetland conditions. Since this area has been actively 
farmed for a long period of time, the soils are significantly disturbed, making it difficult 
to determine where historic wetland boundaries would have been, however best 
professional judgment was used to determine the areas where wetland re-establishment 
would most likely be successful. 
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Wetland enhancement activities will focus on the removal of non-native and invasive 
species within the PRM Site, which will be replaced with native wetland shrubs and trees 
as detailed in Appendix G:  Design Plan. The primary species that will be targeted are 
multiflora rose and reed canarygrass. 
7.2 Wetland Restoration Sequence 
The wetland enhancement process will involve diligent invasive species management and 
replanting efforts. Vegetative management at the PRM Site will initially focus on removal 
of non-native invasive species. For multiflora rose, the shrubs will be cut and a foliar 
application will be conducted after the cut stumps re-sprout. The entire PRM Site will be 
controlled either early or late in the growing season, while native species are dormant, 
with chemical herbicide to control reed canarygrass. Upon initial weed control completion, 
and depending on the time of year and season, the initial seeding and planting will be 
conducted.  If the time of year is late summer or fall, planting will be postponed until the 
appropriate planting window.  The material installed will be a mix of bare-root plant 
material, in addition to larger trees approximately 5 to 6-feet in height, and at an 
approximate 80/20 percent ratio, respectively. Within the wetland areas, trees and shrubs 
may be installed in a clustered pattern to provide additional habitat diversity and 
heterogeneity.  Deer deterrents including natural sprays with scents which elicit a fear 
response in deer, will be the primary method used for protecting trees and shrubs from 
herbivory; tree tubes will not be used. Late fall and early spring weed control events will 
be needed for the first 2 to 3 years to continue to control reed canarygrass re-sprouts.  
7.3 Upland Restoration Sequence  
The uplands surrounding the PRM Site will first be treated with a chemical herbicide to 
remove the non-native pasture grasses, and will then be re-seeded with a native warm 
season grass and wildflower seed mix.  Seed within these upland areas will be installed 
with a no-till drill seeder.  Upland seeded areas will also have a mycorrhizal inoculant 
installed to the entire seeded area.  Due to previous agricultural disturbance to the land, 
the mycorrhizal balance had been disrupted.  Providing for an overall inoculant at the 
time of seeding will allow for faster germination and establishment of the native seed 
matrix. After seeding activities are completed, native trees and shrubs will be installed.  
Trees planted within the uplands will also receive a fungal inoculant specific to the tree 
species, along with the Repellex tablets as highlighted within the wetland tree planting 
plan (Appendix G:  Design Plan).  Planting in upland areas will occur in offset rows to 
allow for maintenance between the planted areas.  Offsetting the rows allows for a 
uniform planting and ease of maintenance, but it also provides a more natural look to the 
planting when viewed from different angles as opposed to a strict grid pattern.  When 
one stands within a planted row, it appears as if the trees are in a straight line.  However, 
if one would take a few steps to the side, the offset pattern at a slightly different sight 
angle makes the planting appear more natural.   
Based upon the time of year that permits are approved and restoration activities begin, 
if seeding occurs later in the spring seeding window (late May), planting may be pushed 
to the fall or the following spring to ensure the planted trees and shrubs are installed in 
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a window where they will have adequate rainfall to establish prior to mid-summer low 
rain periods.  The woody material installed will be a mix of bare-root plant material, in 
addition to larger trees approximately 5 to 6-feet in height, and at an approximate 80 
percent/20 percent ratio, respectively.   
It is anticipated that a number of the smaller sized tree material will be lost to herbivory 
from local deer and other natural causes. This will be documented during the annual 
monitoring periods. After the first year, the mortality from smaller trees and shrubs that 
have been installed will be used to determine replanting needs for the second year of the 
project.  The replanting will occur in a random pattern within the original gridded matrix 
to eliminate the appearance of planted “rows” and return the site to its natural condition 
(Appendix G: Design Plan).  Deer deterrents including natural sprays with scents which 
elicit a fear response in deer and systemic capsaicin tablets will be the primary method 
used for protecting trees and shrubs from herbivory; tree tubes will not be used. 
Early on this area will represent an early successional habitat, dominated by native prairie 
vegetation.  Over time as the woody vegetation establishes and matures, the area will 
transition into a woodland-meadow mix, and then finally reach its climax community as 
a fully forested riparian buffer.  This transition will reduce both sediment and nutrient 
loads entering the wetlands from the surrounding lands.  It will reduce stormwater peak 
rates by increasing infiltration, and will support the long-term function of the restored 
wetland areas. 

8.0 Maintenance Plan 
The PRM Site will be monitored and maintained by FPR, as described in Section 10: 
Monitoring Requirements. FPR will act as the willing agent to perform all duties associated 
with satisfying compensatory mitigation requirements. Through contractual agreement 
with the Permittee, FPR will commit to restoring, enhancing, and preserving wetland 
functions and maintain wetland habitats in accordance with the provisions in the PRM. 
Yearly maintenance will be documented in the annual monitoring reports along with a 
discussion of any anticipated maintenance events that will be needed the following year. 
In general, two to three site visits will be conducted annually during the first 3 years to 
monitor the sites for invasive species and adapt the yearly maintenance plan as needed 
based upon these observations.  
In general, maintenance will be heaviest during the first 3 years of establishment, and 
will usually entail mechanical weed control events, along with two to three chemical 
control events, all targeting invasive species. Maintenance will focus on controlling any 
pockets of invasive species that might still be present on-site and monitoring for the 
establishment of any new stands of invasive species. Control methods will be targeted to 
deal with the individual species as they are found and will include both mechanical and 
chemical control. The Agent projects that by the 4th and 5th years, the intensity of 
management efforts required will drop off significantly as the native plant community will 
be relatively well established and resilient against the establishment and encroachment 
of invasive species. 



Permittee-Responsible Mitigation Plan for the Atlantic Sunrise Project 
Transcontinental Gas Pipe Line Company, LLC. 

 

October 2016  Page 20 
 

In the upland areas the primary maintenance technique used will be mowing.  Mowing 
between the planted tree rows ensures enough light is reaching the newly germinated 
native seeds, controls annual weedy species and stops them from re-seeding into the 
site, helps prevent the rapid spread of any perennial weedy species that may be present, 
and ensures enough light is reaching the newly planted tree and shrub material.  Mowing 
is usually conducted twice a year during the first 2 years, and then once a year in year 
3.  By the 4th year, the herbaceous layer is usually well established, and no longer needs 
large scale mowing; spot mechanical and chemical weed control can be used to address 
any invasive species needs. 
The wetland areas are usually to wet to allow mechanical access, and as such tend to 
need manual chemical and mechanical weed control. These areas also tend to have less 
problems with annual weedy species, but can have more issues with persistent perennial 
invasive species, specifically reed canarygrass. Target weed control applied through spot 
application, coupled with mechanical weed control to stop any re-seeding will be the 
primary weed control techniques used in the wetland areas. 

9.0 Performance Standards 
The PADEP and USACE will use the best professional judgment, visual observations, and 
monitoring reports to evaluate attainment of performance standards and to determine 
whether part or the entire PRM Site has successfully met the conditions of the permit. 
The following criteria will be used to assess project success: 

1. In the vegetated wetland re-establishment and enhancement areas, success shall 
be evaluated by: 

a. Wetland hydrology, defined as saturation of the major part of the root zone 
(in the upper 12 inches of the soil profile) or ponding upon the soil surface 
(with a maximum ponding depth of 18 inches) for at least 12.5% of the 
growing season measured in days, must be achieved. For the purpose of 
this determination, the growing season is defined as the period in which 
temperatures are expected to be above 28°F in 5 out of 10 years or the 
period during which the soil temperature in a wetland is greater than 
biological zero (5°C) at a depth of 50 cm (19.7 inches) if such data are 
available. Groundwater hydrology will only be monitored in re-established 
wetland areas, since all enhancement areas are already jurisdictionally 
identified wetland resources with confirmed wetland hydrology. 

b. Tree and shrub plant density in forested and scrub-shrub wetland areas of 
at least 400 living woody stems per acre shall be maintained until canopy 
coverage of woody species is greater than 30%. Stem counts shall include 
all established stems (both planted and volunteer individuals). The 
minimum specification of 400 woody stems per acre may be adjusted when 
appropriate to achieve the project goals based on a reference condition for 
wetland areas. If warranted, any density specification adjustments would 
require USACE and PADEP approval prior to implementation. 
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c. Once canopy cover exceeds 30%, woody species counts in those areas may 
cease.   

d. Invasive herbaceous plant coverage shall not exceed 30% during Year 1 
monitoring, 20% during Year 2 monitoring, and 10% each year thereafter. 
The allowable invasive species percentages indicated above are slightly 
increased for years 1 and 2 due to the high prevalence of reed canarygrass 
within the PRM Site. Any seeds used for plant establishment should and 
shall be free of tall fescue, Bermuda grass, and other allelopathic turf grass 
species, as well as plant species on the PA Department of Conservation and 
Natural Resources (DCNR) Invasive Plant list (PADCNR, 2014). 

e. Native herbaceous plant coverage shall be at least 60% by the end of the 
first growing season, and at least 85% each monitoring year thereafter. Any 
seeds used for plant establishment should and shall be free of tall fescue, 
Bermuda grass, and other allelopathic turf grass species, as well as plant 
species on the PADCNR Invasive Plant List. 

f. Until canopy coverage exceeds 30%, the average height of all woody stems 
of tree species, including volunteers, must increase by not less than an 
average of 10% per year by the 7th (Year 7 following construction) 
monitoring year. As  an alternative standard, the 7th year monitoring report 
(Year 7) shall contain documentation that all vegetation is healthy and 
thriving and the average tree height of all established and surviving trees is 
at least 8 feet in height. 

10.0 Monitoring Requirements  
FPR will monitor the PRM Site to demonstrate compliance with the Performance Standards 
detailed in Section 9:  Performance Standards. Monitoring shall follow the guidelines 
established below: 

1. Visual Description. Visual descriptions shall be provided with each monitoring 
report by the collection of ground level photographs, taken facing north, south, 
east and west, from stations located adjacent to each vegetation plot. Permanent 
markers shall be established to ensure that the same locations are monitored in 
each monitoring period. Additionally, photographs will be taken at all permanent 
photo location points, to allow for comparative pictures, pre and post restoration. 

2. Hydrology. Wetland hydrology will be monitored in wetland re-establishment areas 
using one Onset HOBO U20 water level data logger in each wetland monitoring 
plot. These water level data loggers continually record sub-surface water 
elevations within the wetland areas. For each monitoring report, a minimum of 
either 60 days of continuous automated monitoring, or eight consecutive weekly 
measurements shall be provided during the growing season to demonstrate 
achievement of the hydrology performance criterion (actual monitoring may be of 
longer duration, as needed, to obtain proof of wetland hydrology). 
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3. Vegetation. Immediately following initial planting, FPR will establish permanent 
monitoring stations for wetlands within the mitigation area. FPR is proposing one 
monitoring plot per three acres of wetland enhancement and one per acre of 
wetland reestablishment (n=5). Stations will be marked using 8-foot PVC pipe 
anchored with a metal T-post at plot center and GPS coordinates will be recorded. 
A map depicting proposed approximate monitoring station locations is provided as 
Figure 10 (Appendix A: Figures). Per each monitoring station, woody vegetation 
will be monitored in a 30-foot radius, while herbaceous vegetation will be 
monitored in a 5-foot radius, per USACE EMP Regional Supplement vegetation 
sampling and plot size suggestions. Permanent monitoring stations will provide 
data to evaluate the survival rate of planted vegetation including number, species, 
and growth rates (average heights and diameter). In addition to planted seedlings, 
reports will include an average percent by species of volunteering trees, shrubs, 
and woody vines. Reports will also reflect information regarding herbaceous plant 
species (collected in sub-plots using Daubenmire frames) including the wetland 
plant indicator status (using the most up-to-date USFWS National Wetland Plant 
List for the year the PRM Site was constructed and planted), approximate 
percentage present, and the presence of species of exotic/noxious species.  

Monitoring activities shall occur during the growing season, and at least once during the 
1st, 2nd, 3rd, 4th, 5th, 6th and 7th growing seasons following the completion of planting 
activities. Monitoring shall adhere to the following schedules: 
(a) For any year in which planting was conducted, monitoring of vegetation shall take 

place no earlier than September or at least 6 months following panting. 
(b) The monitoring of vegetation (herbaceous and woody species) shall be conducted 

during the growing season. 
(c) If all Performance Standards (Section 9: Performance Standards) have not been 

met in the 7th year, then a monitoring report shall be required for each consecutive 
year until two sequential annual reports indicate that all standards have been 
successfully satisfied. 

(d) Submittal of a final monitoring report (typically prepared the 7th growing season 
following completion of restoration activities, including planting) shall be required. 

As-Built Survey and Report   
Following construction, FPR will complete an as-built planting plan to show the general 
locations and quantities of all vegetative material that was planted. The Permittee agrees 
to submit the as-built planting report to the regulating agencies within 60 days following 
completion of the planting for the PRM Site.  
Annual Monitoring Reports.   
FPR will submit a monitoring report to the PADEP and USACE by December 31st of the 
year monitoring occurs. The monitoring report will include all data collected from the 
year’s monitoring events, which will be used for comparison to the PRM Site’s progress 
towards the performance standards found in Section 9:  Performance Standards. If the 
PRM Site achieves all of its performance standards prior to year 7, an early release may 
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be requested from the USACE and PADEP. Additionally, reports should include a detailed 
discussion of maintenance and management activities conducted during that year, along 
with a proposed maintenance schedule for the following year based upon the results of 
the yearly monitoring. The report should also include discussion of all activities that took 
place at the site. At a minimum, monitoring reports also include the following: 
• Photos taken from ground level at each monitoring station and cross section, and 

from elevated positions throughout the site to document overall conditions,  
• A description of the general condition of the seedlings, including the number and 

species of surviving seedlings in each monitoring station, and a discussion of likely 
causes for mortality,  

• A description of vegetative communities developing at each monitoring station,  
• A description of the generalized degree and distribution of exotic/invasive species 

and whether they are seed bearing trees or seedlings,  
• Identification of measures to eradicate exotic/invasive species and document 

results of these efforts, 
• A general discussion of hydrologic conditions at monitoring stations, 

• A corrective action plan or explanation to address any Performance Standards that 
have not been achieved if applicable.  

11.0 Long-Term Management Plan 
To ensure the long-term sustainability of the restoration project, FPR will initially perform 
maintenance and long-term management. The Permittee anticipates that these activities 
will be minimal as the project is designed to be self-sustaining with limited management 
activities. Maintenance will be heaviest during the first 3 years of establishment, and will 
usually entail mechanical weed control events, along with two to three chemical control 
events, all targeting invasive species. Maintenance will focus on controlling any pockets 
of invasive species that might still be present on-site and monitoring for the establishment 
of any new stands of invasive species. Control methods will be targeted to deal with the 
individual species as they are found and will include both mechanical and chemical 
control. The Agent projects that by the 4th and 5th years, the intensity of management 
efforts required will drop off significantly as the native plant community will be relatively 
well established and resilient against the establishment and encroachment of invasive 
species.  
After performance standards have been successfully attained, annual visual inspections 
will be conducted after each growing season to identify any need for invasive species 
control, additional signage, or boundary maintenance. Specific items required as part of 
a Long-Term Management Plan are listed below. 
Annual Patrols  
Walk-through surveys will be conducted annually to qualitatively monitor the general 
condition of the habitats on the site. Notes to be made may include observations of 
species encountered, water quality, general extent of wetlands and streams, and any 
occurrences of erosion, or invasive or non-native species establishment. If there are any 
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noted items that require maintenance, this should be recorded and submitted in a report 
to the Agencies.  
Invasive Species Monitoring 
The walk-through survey will include a qualitative assessment (e.g. visual estimate of 
cover) of invasive species. If there is a continuous area exceeding 1/8 of an acre 
containing invasive species, the Long-Term steward should note this in a report to the 
agencies and conduct invasive species control to remove the noted species. Follow up 
monitoring should be conducted the following year, with follow up maintenance if needed.  
Forestry Management Practices 
Any practices to reduce diseased or dead vegetation will be allowed if the vegetation 
compromises the long-term viability of the PRM Site.  
Trash and Trespass 
If needed, trash should be removed and any necessary measures to prevent or repair 
damage from vandalism and trespass impacts should be taken. 
Enforcement 
The Long-term Steward shall be responsible for the enforcement of the conservation 
easement.  FPR will be the initial designated Long-term Steward charged with long-term 
management and maintenance responsibility once long-term success criteria as described 
in each site-specific PRM Report are attained. FPR may appoint a different Long-term 
Steward in accordance with 33 CFR 332.7(d)(1). The appointment of such an entity shall 
be approved by the PADEP and/or USACE. 

12.0 Adaptive Management Plan 
An adaptive management plan including contingency and remedial responsibilities will be 
implemented in the event monitoring reveals that certain performance standards have 
not been met. In the event of a deficiency, FPR will provide notice to the PADEP and 
USACE. The notice will include an explanation for the deficiency, potential remedial 
actions that could be undertaken, an assessment of risks, and an assessment of any 
adjustments that must be made to the maintenance and monitoring regime.  
Ecological restoration is in its essence the practice of adaptive management. Due to the 
multitude of factors that affect a restoration project in a given year, the practitioner needs 
to be constantly assessing the site, and reacting to changing conditions as the site 
develops and matures. Usually, yearly variations are relatively minor and within the 
parameters of a given project’s performance standards. These normal variations are 
noted through regular site visits, yearly monitoring reports, and yearly maintenance 
activities. Occasionally, rare instances arise which bring a project far outside of the 
defined range of its performance standards and more intensive remedial action is 
required. This adaptive management plan forecasts a few potential situations that would 
cause the proposed PRM Site to be well outside the range of its defined performance 
standards and how those instances would be addressed.   
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Hydrology 
Based on the proposed design conditions, the hydrology in the wetland re-establishment 
areas should support wetland community. If a wetland area does not appear to be 
meeting the hydrologic requirements, the weather would be evaluated to see if it was a 
drier than normal year. If it appears that the weather patterns have been normal or 
sufficient to provide adequate hydrology and the area was still not meeting its 
performance standards, the grading in the area would be re-surveyed. The survey would 
be evaluated to see if the area had aggraded, or if the initial grading elevation was too 
high. Additionally, wetland conditions in adjacent wetland areas would be evaluated, to 
see if there are notable differences between the areas meeting the performance 
standards and the area not meeting the performance standards. Based upon the findings 
of the survey work, and comparative conditions up valley and down slope, any remedial 
grading activities would be conducted as needed. 
Wetland Vegetation 
In the wetland enhancement areas, all wetland areas have been delineated in accordance 
with the 1987 USACE Wetlands Delineation Manual (Environmental Laboratory, 1987) and 
the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern 
Mountains and Piedmont (Version 2.0) (USACE, 2012). Restoration activities at the PRM 
Site are not anticipated to result in changes to the site that would negatively affect the 
site’s hydrology; therefore, risk of site hydrology changing is not expected. As such, risk 
of the seeding or planting failing due to hydrology is not anticipated, unless there is an 
unexpected and extreme drought. In that instance any failure would be noted in the 
monitoring report, and replanting or reseeding done based on the results of the 
monitoring report. 
In the wetland re-establishment areas, the seed mix being installed is facultative-wet, 
and as such if facultative or upland plants are dominating the areas, it would be assumed 
the problem would be with the hydrology in the area, and the measures as described 
above would be initiated. Some species are more aggressive than others are, so if the 
issue is with an aggressive facultative or upland species outcompeting facultative-wet or 
obligate species, control methods may be used to reduce the prevalence of the aggressive 
species. 
The other risk to wetland areas is a large-scale break out of invasive species. This risk is 
usually highest if grading is conducted in a restoration, as the exposed soil and lack of 
vegetative competition allows for easy succession by fast growing and aggressive invasive 
species such as reed canarygrass. Since this PRM Project is using an enhancement 
approach, there is little to no risk of this happening. The existing native vegetation will 
be largely undisturbed and will be enhanced by supplemental plantings and seeding. 
Invasive species will be controlled on a yearly basis. 
Tree and Shrub Establishment and Growth  

Yearly planting densities and annual growth will be monitored as part of the annual 
monitoring for the PRM Site. Some mortality is expected in any restoration project.  If 
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there were a massive mortality in any given year, it would most likely be driven by one 
of two scenarios, drought conditions or herbivory.   
Plantings are conducted either early in the spring or late in fall to allow the trees to 
establish with adequate rainfall and start developing their root systems prior to regular 
summer drought periods. There is little to no threat of plantings in the wetland areas 
being affected by drought based upon the expected hydrology within the restored 
floodplain systems. Secondly, because bare root species are being planted, the root 
systems are also more proportionate to the above ground biomass, allowing for better 
establishment. With larger material (#7 container material for example), the above 
ground biomass is proportionately larger than it should be for the size root system the 
tree has at the time of planting, which can make it more susceptible to drought or require 
regular watering through establishment.   
To prevent mortality from deer browse, all plantings are sprayed with an all-natural anti-
browse agent, which has shown to drastically reduce browse rates on other FPR projects. 
This will reduce the chance of large-scale damage from herbivores.   
Maintenance mowing during the first 3 years will be used in the upland areas to ensure 
adequate tree and shrub establishment. The maintenance mowing aids in the 
establishment of the herbaceous understory in the uplands, prevents the establishment 
of weeds, and reduces competition for the trees during the first 2 to 3 years while they 
establish. 
Lastly, if for some unforeseen reason there was a large-scale impact to the planted tree 
and shrub species, and the densities per acre were below the required amount, replanting 
would be conducted. 
Upland Tree and Shrub Establishment and Growth 
To prevent mortality from deer browse, all plantings are sprayed with an all-natural anti-
browse agent, which has shown to drastically reduce browse rates on other FPR projects. 
This will reduce the chance of large-scale damage from herbivores.   
Maintenance mowing during the first 3 years will be used in the upland areas to ensure 
adequate tree and shrub establishment. The maintenance mowing aids in the 
establishment of the herbaceous understory in the uplands, prevents the establishment 
of weeds, and reduces competition for the trees during the first 2 to 3 years while they 
establish. 
Invasive Species and Native Dominance 
If at any point there was an intensive colonization of upland or wetland invasive species, 
which brought the total percent of invasive species well above the allowed performance 
standards, remedial action would be needed. The management technique used would be 
dependent on the type of invasive species colonizing the site (i.e. annual, or perennial, 
primary reproduction through vegetative spread or through seed). If the species are 
annual they can be managed via maintenance mowing and mechanical weed control 
methods to stop them from re-seeding into the site. After the seed bank is depleted, they 
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drop out of the vegetative matrix. If they are perennial in nature, chemical herbicides 
need to be used; mechanical weed control is still used to stop further spreading through 
seed if they are a species that has high germination rates.   
Once the invasive species control has begun, additional seeding or planting would need 
to be conducted to re-introduce a native plant community into the area of concern. 
Depending on the type of invasive species (i.e. broad leaf or monocot), replanting and 
reseeding strategies can be used to allow for continued chemical control of the invasive 
species in the area while still allowing the native species to germinate and develop. 
The likelihood of this scenario is low; once established, native plant communities are 
actually quite resilient to invasion by invasive species as long as they are not disturbed 
or impacted. Invasive species issues on a restoration site tend to be most problematic 
during the first 2 years, because there is bare soil immediately available for germination 
and colonization immediately following construction, and there may be invasive species 
in the existing seed bank to germinate and establish. As previously stated, the primary 
restoration technique being used on this site is enhancement and therefore, the risk of 
this happening is extremely low.   
In the event that the site is not meeting its performance standards for native herbaceous 
cover, additional seeding would be conducted. Again, the most important factor for 
establishing a healthy stand of upland herbaceous species is proper maintenance during 
the first 2 to 3 years of establishment, specifically mowing in upland areas. This ensures 
enough light is reaching the developing seedlings, while also eliminating competition from 
annual weedy species that may be trying to colonize the site. In the wetland areas, 
mowing cannot be conducted, but mechanical weed control with weed whips can be used. 

13.0 Financial Assurances 
Performance Bond 
FPR will establish a performance bond to ensure that the PRM Site construction is 
completed and all success criteria are met. A sample performance bond is provided in 
Appendix H: Performance Bond. The financial assurance mechanism will be a surety bond 
for each PRM Site that will cover construction, maintenance and monitoring costs 
associated with each PRM Site, and will take effect 60 days after approval of the 
joint permit. The performance bonding entity has a rating of A+ (A.M. Best Ratings, 
2010).  
Upon completion of the restoration activities and approval of the as-built plans by the 
PADEP and USACE, the bond will be reduced by 50 percent. The remaining 50 percent 
will be left in place for the life the PRM Site to cover the PRM Site’s maintenance and 
monitoring costs. The bond will be closed once all performance standards are met, and 
final sign-off on the PRM Site has been provided by the USACE and PADEP. The following 
table presents the performance bond release schedule and target milestones.   
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Table7: Performance Bond Release Schedule and Target Milestones 
Type of 

Financial 
Instrument 

Used 

Project 
Phase 

Covered 

Specific 
Items 

Covered 

Amount 
Reduced 
(Percent) 

Amount 
Available 
(Percent) 

Explanation 

Surety  
Bond 

Construction/  
Development 

Construction 0% 100% 
100% of funds remain in-
place until construction is 

complete 
Approval of 

As-Built 
Design 
Plans 

50% 50% 
Upon approval of the as-built 

design plans, 50% of the 
Bond amount is reduced 

Maintenance 
and 

Monitoring 

Year 1- 10 
Maintenance 

and 
Monitoring 

50% 0% 

The remaining 50% of the 
Bond will cover Maintenance, 
Monitoring and Reporting for 
the remaining active phase of 

the PRM Site. Reporting 

Long-term Stewardship Funding 

Prior to construction of the Project, the Permittee shall deposit $10,000.00 into an escrow 
account to cover long-term stewardship of the PRM Site. These funds are sufficient to 
cover the full cost of long-term stewardship activities for the entire PRM Site. The total 
sum for this escrow amount includes all expenses for long-term management and 
allocates funds for invasive species management contingency funds.  
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