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10.0 Monitoring Requirements  

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

1. Visual Description. Visual descriptions will be provided for the entire site, and used 
to evaluate the upland restoration area performance standards based on a visual 
estimate of invasive species presence. Photos will be taken at the permanent photo 
location points, and at each wetland monitoring plot 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. The same permanent 
photo location points will be used post-restoration as have been provided with this 
PRM plan to allow for pre-and post-restoration comparisons.   

2. Vegetation. Immediately following initial planting, FPR will establish permanent 
monitoring stations for wetlands within the mitigation area. 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 monitoring station locations is 
provided as Figure 10 (Appendix A: Figures). At each monitoring station, yearly 
herbaceous vegetation will be monitored in a 5-foot-by-5-foot plot; if woody 
vegetation is planted, it will be monitored in a 30-foot-by-30-foot plot. One 
monitoring plot will be stationed for each acre of proposed wetland enhancement. 
Permanent monitoring stations will provide data to evaluate the survival rate of 
planted vegetation including number, species, and survivorship. Reports will also 
reflect information regarding herbaceous plant species (collected in sub-plots using 
Daubenmire frames) the wetland plant status [scaled from obligate (OBL) to 
upland (UPL)] of each and the number by species of exotic/noxious species. 
Upland areas will be visually evaluated for invasive species presence, and invasive 
species area estimated and recorded in the yearly monitoring report.  

Following completion of planting activities, FPR will conduct two (2) 
monitoring events for the first three (3) years of monitoring and one 
monitoring event per year for the remaining four (4). Monitoring events will 
occur during the spring and fall growing seasons, or between the months of 
April through June and September through October, respectively. Monitoring will 
adhere to the following schedules: 

(a) For any year in which planting was conducted, monitoring of vegetation will take 
place no earlier than September or at least 6 months following panting. 

(b) The monitoring of vegetation (herbaceous and woody species) will 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 will be required for each consecutive 
year until 2 sequential annual reports indicate that all standards have been 
successfully satisfied. 
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(d) Submittal of a final monitoring report (typically prepared the 7th growing season 
following completion of restoration activities, including planting) will 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.  

Monitoring Reports   

For the first three years of monitoring, FPR will submit to the PADEP and 
USACE spring monitoring reports by September 30th and fall monitoring 
reports by December 31st. For the remaining four years or until Project close-
out or sign-off, FPR will submit one monitoring report to both agencies by 
December 31st. Monitoring reports will include all data collected from the year’s 
monitoring event(s), 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 its performance standards prior to year 7, an early release may 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 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 if applicable, 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 shrubs or seedlings; 

• Identification of measures used to eradicate exotic/invasive species and document 
results of these efforts; 

• 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 2 to 3 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 
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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. Additionally, long-term the restored hydrology of the PRM Site will prevent much 
of the expansion of woody species into the wetter wetland areas.  FPR will provide the 
long-term easement holder with a long-term maintenance and monitoring fund which can 
be used to ensure that there is no encroachment of any woody tree species into the core 
habitat areas. 

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, or invasive 
or non-native species establishment. If there are any 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 will 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 will 
be approved by the PADEP and/or USACE. 
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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 could 
cause the proposed PRM Site to be well outside the range of its defined performance 
standards and how those instances would be addressed.   

Wetland Vegetation 

Wetlands within the PRM Site 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). Wetland enhancement and rehabilitation 
activities at the PRM Site are not anticipated to result in changes to the site which will 
negatively affect the site’s hydrology, therefore 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. 

The other risk to wetland areas is a large-scale break-out of invasive species. While the 
likelihood of this scenario is low as grading of the wetland areas is not part of the PRM 
Site implementation and the existing native vegetation will be largely undisturbed and 
will be enhanced by supplemental plantings and seeding (as shown in the Planting Plans 
provided as part of Appendix G: Design Plan), in the event that a large-scale break-out 
of invasive species does occur, please refer to the Invasive Species and Native Dominance 
discussion below.  

Upland 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 shrub establishment. The maintenance mowing aids in the establishment of the 
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herbaceous understory in the uplands, prevents the establishment of weeds, and reduces 
competition for the shrubs 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 will be needed. The management technique used will 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 
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 will 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 quite 
resilient to invasion by invasive species if 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.   

If the site is not meeting its performance standards for native herbaceous cover, 
additional seeding will 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 
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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.  

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- 7 

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 will deposit $35,000 into an escrow 
account to cover long-term stewardship of the PRM Site. These funds are anticipated to 
be 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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