Field Monitoring Report
Pipeline Construction & Maintenance Irreparably Harms Rivers, Wetlands and Streams.
Addendum to Comment for the PennEast Pipeline
As the result of document reviews and field investigations during construction of three sections of
pipeline -- the TGP 300 line upgrade, TGP Northeast Upgrade Project (NEUP), and Columbia 1278
pipeline -- in the Upper Delaware River Basin the Delaware Riverkeeper Network documented:
•

over 60 instances where best management practices (BMPs) were not present, inadequate
or not functioning or in need of repair, maintenance or reinforcement.

•

4 instances of fueling being conducted in wetlands or near waterbodies.

•

dozens of instances of poor signage and staking and mapping errors which sometimes led
to impacts off of the permitted Right of Way (ROW), loss of trees outside the ROW, and
inaccurate mitigation calculations.

•

thermal impacts, extreme (and unreversed) soil compaction, nutrient impacts, benthic
invertebrate changes from pipeline cuts, including for streams with exceptional value, high
quality and or C-1 anti-degradation classifications.

•

discrepancies between pipeline company monthly compliance reports and what work and
activities to meet compliance and avoid pollution were actually occurring or not occurring
on the ground. We also noted excessive lag time in the filing and/or public release of
construction reports making for difficult follow up in the field. We documented too few
pipeline inspectors and a lack of oversight person-power assigned by the Federal Energy
Regulatory Commission (FERC) for these extensive linear projects that spanned many
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miles and where work was going on simultaneously along the routes with little
independent oversight.
Based on first hand observations and monitoring, the Delaware Riverkeeper Network has
concluded:
•

Interstate natural gas pipeline projects result in a multitude of environmental impacts
that inflict high levels of unnecessary ecological damage – this damage is not avoided,
nor properly mitigated, despite the resource reports that are drafted or the guidance
provided by FERC or other federal or state agencies;

•

Violations of environmental laws are common place and an accepted part of interstate
pipeline construction – and compliance outweighs penalties and violations to the
detriment of the environment and the public;

•

Construction problems and potential violations are not properly responded to by the
company, by FERC or by other state or federal agencies and mitigation does not undo
the harms inflicted -- as a result of both, pipelines inflict enduring and/or repetitive
harms on natural resources; and

•

Current or proposed guidance from FERC or other regulatory agencies do not prevent,
avoid, or otherwise mitigate these ecological and public harms or the multitude of bad
practices used by the pipeline companies.

The Delaware Riverkeeper Network generated the technical documents, reports and
observations that are the basis of these conclusions during field monitoring along sections of
projects where we had access to monitor, which was along limited areas of these pipeline projects
during limited periods of time. Delaware Riverkeeper Network staff and volunteers logged over
240 hours in the field observing pipeline construction.

For the purpose of this comment,

Delaware Riverkeeper Network provides some examples to support our conclusions regarding
the impacts of pipeline construction, operation and maintenance on waterways and
environments as well as the failure and inability of federal and state agencies to properly
regulate and oversee the compliance of pipeline construction projects with environmental and
community protection laws. Please note that there are many more examples of errors that
occurred during our limited pipeline construction monitoring efforts which resulted in pollution
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and degradation to some of the cleanest streams and wetlands in the region. DRN is
documenting additional findings in a case study currently under development.
Violations of environmental laws are common place and an accepted part of pipeline
construction. Violations are not properly responded to by the company, by FERC, or by other
state or federal agencies and mitigation does not undo the harms inflicted. FERC and/or stateempowered agencies fail to undertake responses to violations that either minimize their
impacts or provide a deterrent to repetition. As a result, pipelines inflict enduring and
repetitive harms on natural resources.
Enduring Harms Remain Unaddressed by Regulatory Agencies During & After Pipeline
Construction:
Nutrient impacts, thermal impacts to streams and wetlands, benthic impacts, sedimentation
impacts, stormwater impacts, contaminated water wells, forest fragmentation, permanent
groundwater hydrology changes and impacts, soil compaction and soil structure changes, soil
erosion, off ROW impacts (such as mulching, tree stress/mortality, windthrow), are just some of
the issues DRN documented in the field during construction of approved interstate natural gas
pipeline projects. Direct field observations of these impacts are documented in the appendices
and DRN expert reports included with this field report.i
An excerpt from a 2012 DRN Field Correspondence to agencies, discusses the enduring impacts
inflicted by pipeline construction despite supposed regulatory agency oversight. This field visit of
the TGP 300 line was conducted one year after the pipeline was placed into operation:
Delaware Riverkeeper Network scientists walked a section of the 300 Line on Nov 4, Nov 11, and
Nov 30th, 2012 that is accessible from DCNR lands of Schocopee Road (AR 9 and AR 9a). We
include recent photos of site conditions at the Lackawaxen River 300 Line River Crossing off Rte 590
(Lackawaxen Township) where continued issues persist. It is important to note that the majority of
places that DRN scientists had access to observe site conditions, signs of ineffective wetland
restoration and E&S violations have persisted even into this late date (TGP 300 line installed and
running gas as of November, 2011). There is much of the line that DRN does not have access to so
we do not know the current conditions of those locations but Conservation District inspections for
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Pike and Wayne Counties and NOVs issued help indicate the systematic failure of TGP’s project as
documented in DRN letter correspondence shared prior with USACE.
Field observations along the TGP 300 Line and proposed NEUP line that could have a direct impact
on the wetlands for the NEUP project and other questions and concerns we have noted from the
TGP Wetland Delineation Report (March 2011) conducted by AECOM Environment are bulleted
below and more details follow with photosii:
- Compaction of soil will ultimately lead to differences in hydrology of the wetlands and streams.
Soil samples were taken along the existing 300 Line on November 29, 2012 and simply
attempting to dig along the ROW in comparison to digging in the nearby adjacent intact forest
indicates severe compaction along the existing ROW. This soil compaction is further illustrated
by the lack of vegetation that continues to persist adjacent and near wetlands and elsewhere
along the TGP 300 Line. (Note – later lab analysis of these samples taken by consulting experts
verified the extremeness of the compaction – showing compaction levels as high as 98%)iii.
- Rough grading in the vicinity and adjacent and within the wetlands has led to in places where
matting fabric is located, poor contact with the soil due to the roughness of the soil underneath
the matting and lack of raking. Lack of vegetation growth, still a year and half after
construction, is noted in these areas which can lead to continued soil erosion that could enter
adjacent wetlands.
- From the AECOM Wetland Delineation Report (March 2011), it appears that when wetlands
are located in temporary work spaces or additional temporary work spaces, TGP considers this
to be “no impact” and as a result no acreages are included for these areas that are in fact a big
impact. Since these work spaces are often located in mature forested areas and very close to
streams and wetlands, the work spaces will require tree removal, soils will be compacted with
heavy equipment, and shading will be reduced to nearby waterbodies. Forests will take
generations to recover and grow back. These ATWS and TWS areas should be avoided and
minimized and the footprint of the ROW should be reduced to the greatest extent possible.
- During DRN field recon of the non-colocated section of Loop 323 and other proposed NEUP
path, we observed temporary work space (TWS) areas and additional temporary work space
(ATWS) areas often located too close to streams and wetlands (less than 25 feet from these
sensitive structures). This was observed by the three corner stakes in the field placed by TGP
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that are to delineate TWS and ATWS near the ROW. This placement adjacent these sensitive
habitats will affect them negatively. There are also a large number of these work spaces
delineated in the field and we question why so much extra space beyond the already very large
ROW are needed since they are located in very sensitive wetland and stream areas.
- ATWS and TWS areas often seem to target very large and mature trees that are found
throughout the non-colocated section of Loop 323. By clearing these large mature trees that
fulfill a large dense canopy cover, thermal impacts and dissolved oxygen impacts will likely be a
result to the surrounding waterbodies and wetlands.
- Along the 300 Line off DCNR lands, mulched tree debris is blown into areas of forest and
wetland areas located adjacent to the ROW. Mulch can smother the roots of the surrounding
trees and cause rodent damage in the winter months. TGP is also then affecting areas outside of
the ROW.
- The majority of the proposed crossings of the NEUP include open cut trenching technique which
will forever change the topography and the hydrology of these Exceptional Value and High
Quality wetlands, streams and habitats.
- In the field it is difficult to depict the complete boundaries of the proposed ROW based on limited
flagging by TGP during DRN field visits, but DRN believes that less of an area should be
needed for TGP to insert a 30 inch pipeline adjacent its existing 24 inch line. This point has also
been raised by PCCD. Minimizing disturbance and ROW size and work spaces is needed.
- The characterization of the Savantine Wetland Complex (W038), an EV wetland that feeds a
tributary to Savantine Creek, can be described currently more like a POW rather than its
original wetland characterization of a PFO/PSS/PEM as it was classified before construction of
TGP. Temperatures of this wetland indicate thermal impacts and the wetland appears to be
acting as a heat sink due to its increased depth and lack of vegetation (water temperatures below
in Table 1). Summer sampling documented temperatures in the wetland as high as 87.6 F which
would not be indicative of other Exceptional Value forested wetlands in the region.
This wetland complex was cited multiple times by PCCD as having violations associated with
construction practices. The lagging restoration, dewatering of the wetland, and potential fill piles
within wetland boundaries occurred late in the season on May 13, 2012 when thousands of young
amphibians were observed in the wetland after returning from their forested uplands in the spring.
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The pipeline was in operation in November 2011 and restoration lagged behind to impact amphibian
species in this Exceptional Value wetland – occurring over 6 months after the pipeline was
transporting gas. As a result, the wetland was impacted unnecessarily multiple times and during a
critical time for breeding and young-of-the-year amphibian species. As noted by PCCD in NOVs,
restoration could have occurred much sooner as the winter of 2011 was mild.
Many of the adverse impacts summarized in the report above were identified and reported to
FERC and other regulatory agencies specifically during construction of the TGP 300 line. The fact
that these degraded conditions persisted one year after construction was complete is inexcusable.
The above report resulted in no effective responsive action by FERC or any other regulatory
agency to undo or mitigate for the harms inflict.
Reported Violations of Environmental Laws Result in Inadequate Response by Agencies,
Resulting in Repeated Offenses:
During construction of the TGP 300 line, the Columbia 1278 line, and the TGP Northaast Upgrade
Project, Delaware Riverkeeper Network reported over 60 instances of environmental violations
and/or degradation. County Conservation Districts also submitted reports of violations.
Consistently, FERC failed to issue notices of violation, to issue stop work orders to require remedy
of the situation and/or mitigation, or to issue fines that would serve as a deterrent to future
violations. Repeated correspondence with FERC on observed failing E&S controls, compromised
or dilapidated E&S controls, lack of flagging and signage for all natural resource features, off
ROW impacts, stormwater sediment laden runoff into nearby streams and wetlands, tree cutting
or other impacts outside the ROW, illegal mulching, were all documented by DRN.
In addition to Delaware Riverkeeper Network reports, during the Construction of the Project,
TGP accumulated at least twenty separate Notices of Violation from the Pike County
Conservation District alone. Upon information and belief, the Pike County Conservation District
found violations on twenty of its twenty-two site visits between June of 2011 and June of 2012, an
astonishing violation rate of over 90%. Additional Notices of Violation were issued by the Wayne
County Conservation District in 14 of its 15 site visits. These Notices of Violation included
violations for activities including, but not limited to: failures to maintain effective E&S BMPs;
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failures to provide temporary stabilization of earth disturbance site; and failures to implement
effective E&S Best Management Practices. These failures resulted in situations where “sediment or
other pollutant [was] discharged into waters of the Commonwealth” on numerous occasions. For
example the following pollution events where described in various PCCD Notices of Violation:
-Sediment plumes in Swale Brook and pond due to failure to maintain BMPs (6/17/11
inspection). Sediment was observed as far as .75 miles downstream from the pipeline
ROW. -Sediment laden water observed flowing down ROW and flowing into wetlands
(6/17/11 inspection) - Sediment laden water entering Raymondskill Creek and Sawkill
Creek (HQ and EV waterways) that passed through make shift earthen berms & through
gaps on compost filter socks. (6/17/11 inspection) -Sediment discharging into Waters of
the Commonwealth (6/17/11 inspection)
- At Raymondskill Creek -Grass growth noted in wetlands (which is prohibited) (4/27/12
inspection report) Additionally, according to an April 30, 2012 Notice of Violation, TGP
and its environmental inspectors repeatedly did not address the prior violations or needs
or actions to remediate the pollution problems that were documented by the Pike County
Conservation District. Time and again remediation and corrective actions were promised
by TGP to be put on punch lists and addressed, but according to the Pike County
Conservation District, prior violation reports were many times ignored by TGP leading to
ongoing problems, continued pollution events leading to recurring and repeated harm to
special protection streams, exceptional value wetlands, the Delaware State Forest, and
public water supply sources
Furthermore, monitors for the FERC funded Compliance Monitoring Program also found
numerous violations as a result of construction activity from this project. Specifically, Program
monitors found at least 65 instances where an activity “d[id] not meet the definition of acceptable”
pursuant to FERC environmental conditions. The Program monitors also found at least six
instances where construction activity directly lead to “damage to resources” and “place[d]
sensitive resources at unnecessary risk.”
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While FERC took no significant enforcement action that would have helped minimize and/or
mitigate environmental damage as well as result in a deterrent to the ongoing cavalier
construction practices of TGP, for the TGP 300 pipeline project, PA DEP announced in Dec, 2014,
$800,000 in penalties.iv (DRN includes many more examples of harms and impacts observed in
the Appendices. Verifications by Conservation Districts are also included.)
Compliance and weekly construction reports submitted by the pipeline companies consistently
misrepresent conditions on the ground, FERC fails to exercise proper oversight or to take
proper action to prevent repeat occurrences, and lag times on the public record means
community monitors only receive information after the fact and that regulatory agencies that
may be anticipating and/or relying upon FERC for ensuring environmental compliance are not
securing compliance with regulatory mandates, or mitigation for harms inflicted:
The third party compliance monitoring program relied upon by regulators is inadequate with
limited third-party compliance staff assigned to broad stretches of linear pipeline areas. For
example, along a 40 mile stretch of one pipeline – one Spread located in Pennsylvania (Loops 317,
319, 321, and 323) and a second Spread located in New Jersey (Loops 323 and 325), only two FERC
Third-Party Compliance Monitors were assigned to these large areas of pipeline that are
segmented out along a large areav.
The practice and timing of the Compliance Reports by the companies is also lacking in oversight.
DRN on numerous occasions, as well as the Pike County Conservation District, conducted
inspections of problem areas along a pipeline route only to find that often times, these issues were
not addressed by pipeline maintenance crews, despite issues and events being noted as resolved
or on the “punch list” by ground crews in the required monthly compliance reports by the
pipeline operator.
Furthermore, the FERC weekly summary reports under the Monitoring Environmental
Compliance Program and the private pipeline company weekly status reports could be provided
to the public and to community monitoring groups in the field faster than the 4-5 day lag time
that appears to be the normal lag time between the week of construction events and the reporting
being issued on the FERC Docket. If reports were more timely or if there was another method of
sharing this information in a faster fashion, some harms could possibly be avoided, especially in
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light of major pollution events and storm events where sediment pollution and failure of E&S
structures could and do occur. For example, in the case of TGP, the weekly status report spanning
construction updates occurring from August 12, 2013 through August 18, 2013 was only
submitted to the FERC Docket on August 22 at 4:30pm – this lag time between conditions on the
ground and the report on the FERC docket could be shortened to better communicate with the
public and volunteer monitors and to better protect natural resources in a more timely fashion.
On multiple occasions DRN found discrepancies between what was reported in weekly
compliance reports by a pipeline company and what was actually occurring on the ground and
observed by monitors (see Appendices). In the appendices you will note repeated mention of
Erosion and Sediment Control problems and needs for improvement and violations by county
conservation district staff in written NOVs as well as DRN correspondence stating similar issues
that were recurring and not addressed in a timely fashion to avoid harm nor were they addressed
in weekly construction reports.
Problems with mapping of natural resources was also observed and not addressed despite
repeated reports on problems. For example, a February 8, 2013 field visit by DRN in Montague NJ
(see Appendix B) documented in one section of the proposed TGP NEUP pipeline route a series of
wetlands and springs (16 waterbodies and 7 wetlands Identified) that failed to have adequate and
detailed resource signage to protect this sensitive area, despite a TGP weekly report dated
1/28/13 to 2/3/13 that stated environmental signage was installed in this section of the proposed
route. Some limited signs were present but in the case of such a sensitive area with C1
waterways, it’s critical that the signage mark all wetlands and springs individually with the
proper written wetland markers that outline each of the specific waterbodies. After reporting
these discrepancies, DRN returned to the area on 2/17/13 after TGP personnel stated they
reinstalled and adjusted signage in this area. The signage in place still lacked important
information such as “foot markers” from the alignment sheet and used for placement of signage
in the field. This also speaks to monitoring in the field as generic signs with no additional info
noting the specific waterbody number, makes it difficult for monitors and construction crews and
tree cutters to verify that all waterbodies are accounted for and in this case they were grossly
ignored. This area of the pipeline route was monitored multiple times and we reported problems
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regularly. There was little action taken by FERC to protect this important and sensitive area which
was open trenched despite its unique forested and wetland features.
This specific stretch of the pipeline route also speaks to a problem with re-routes that are allowed
by FERC. It would appear that landowners who find themselves along re-routes later in the FERC
process do not receive the same notice and consideration as landowners involved along the initial
pipeline route. And along those same lines, a reroute through a forested wetland and spring
complex with over 23 water features and mature trees where FERC allowed open trenching,
seems completely unacceptable especially when HDD and other methods could have been
employed and there were multiple reports and documentation provided to FERC about these
exceptional water resources.
After public pressure was exerted by DRN and others, one FERC Project Manager did begin to
more quickly alert pipeline crew leaders to reports of environmental degradation and/or
impending failures of management practices that were likely to result in environmental
degradation, which helped to avoid potential sediment problems and E&S control failures for the
TGP NEUP pipeline. That being said, it should not be on the public to ensure BMPs are being
followed; the presence of only one or two FERC inspection officers in the field along an entire
route is sorely inadequate and many more inspectors are needed and required for proper
oversight of this industry.
FERC consistently overlooks violations of law and/or degradation of the environment during
pipeline construction, and the gap is not well filled by state-empowered regulators, thereby
resulting in frequent and persistent pollution events and environmental degradation:
It is the Delaware Riverkeeper Network’s experience that FERC consistently ignores reported
violations by either the public or Conservation District regulatory employees, demonstrating a
cavalier disregard from the repeated harms being inflicted on environmental and public resources
by the pipeline construction company. For example, FERC’s compliance reports for the TGP 300
line and the Columbia 1278 line rarely listed non-compliance concerns that had been clearly
documented, including with photo and/or video proof, by either County Conservation District
employees or the public.
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By way of contrast for the TGP 300 line and the Columbia 1278 line in Pike County alone
conservation district officials cited the following violations from their field visits:
From 7/26/11 to 6/21/13, there were 21 NOVs for the Tennessee Gas 300 Line Upgrade
from PCCD which are identified below:
NOV IR 11-04; NOV IR 11-05; NOV IR 11-06; NOV IR 11-07; NOV IR 11-08; NOV IR 11-09;
NOV IR 11-10; NOV IR 11-11; NOV IR 11-12; NOV IR 11-13; NOV IR 11-14; NOV IR 11-16;
NOV IR 11-17; NOV IR 11-18; NOV IR 11-19; NOV IR 12-20; NOV IR 12-21; NOV IR 12-22;
NOV IR 12-23; NOV IR 12-26; and NOV IR 13-29
Of these 21 NOVs, there were 14 violations for failure to maintain effective E&S BMPS; 14
violations for presenting a potential for pollution to waters of the Commonwealth; 14
violations for discharging sediment or other pollutants into waters; 17 violations for failure
to implement effective E&S control BMPs; 2 violations for failure to provide temporary
stabilization to earth disturbance; 2 violations for failure to provide permanent stabilization
to earth disturbance; and 21 violations of the Clean Streams Law. Altogether, there were a
total of 84 violations.
From 6/17/11 to 4/27/12, there were 15 NOVs for the Columbia Line 1278 K which are
identified below:
NOV IR 11-04; NOV IR 11-06; NOV IR 11-08; NOV IR 11-10; NOV IR 11-11; NOV IR 11-12;
NOV IR 11-13; NOV IR 11-15; NOV IR 11-16; NOV IR 11-17; NOV IR 11-18; NOV IR 11-19;
NOV IR 11-20; NOV IR 12-21; and NOV IR 12-22
Of these 15 NOVs, there were 9 violations for failure to maintain effective E&S BMPS; 15
violations for presenting a potential for pollution to waters of the Commonwealth; 9
violations for discharging sediment or other pollutants into waters; 3 violations for failure
to implement effective E&S control BMPs; 9 violations for failure to provide temporary
stabilization to earth disturbance; 6 violations for failure to comply with permit conditions;
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7 violations for failure to implement effective PCSM BMPs; and 15 violations of the Clean
Streams Law. Altogether, there were a total of 73 violations.
These two pipelines had a combined total of 157 violations in one County alone. Please note
that these numbers are conservative because there could be multiple instances of each violation.
Following is an example of a monitoring field reports and subsequent correspondence of these
failures and subsequent and repeated or ignored harms follow to further this assertion:
On June 25, 2013, DRN walked sections within High Point State Park and observed a
dewatering structure constructed of hay bales and lined with plastic located near the
wetland boundary that was not being utilized to reduce sediment and off ROW impacts.
Instead, the pipeline company crew had two hoses from the open pipeline trench spanning
across the ROW and running sediment laden water directly into the wetland on the
opposite side of the equipment bridge – bypassing the BMP. DRN approached (with
security following) to video tape and a contractor was observed franticly trying to cut holes
in the bags to put the high pressure hoses into the BMP. To DRN’s knowledge, no action
was taken by FERC on this direct violation (See Appendix B).
On August 14, 2013, DRN accessed Cummins Creek and documented active construction
work within the stream bed after the pipeline company had reported all the sediment
discharged into Cummins Creek were addressed and cleaned up prior (See Appendix B).
Consequently this area was in a location with extremely steep slopes and time and time
again in scoping and in comments the community and DRN stressed the inevitable
pollution that would come from cutting mature trees down on such a steep slope to cut a
pipeline path. To DRN’s knowledge, no action or violation was taken by FERC related to
this sediment pollution incident into an Exceptional Value stream.
During the TGP 300 line, violations documented by the Pike County Conservation District
included major ongoing, continued and multiple violations and ignored agency orders including
like those listed on the 4/30/12 NOV report which cited major recurring violations including:
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Failure to implement effective Post Construction Stormwater Management BMPs
Permanent slope breakers do not have permanent outlet structures installed as called out in plans
and noted in prior PCCD correspondence and inspection reports.
Failure to provide temporary stabilization of earth disturbance sites
a. Areas throughout ROW have sparse to minimal vegetative growth including on steep slopes
b. Seeps throughout ROW to Vandermaark Creek have caused erosion gullies and concentrated
stormwater flows and runoff.
c. Streambanks like that of Sloat Brook displayed bank erosion and sloughing
These examples and summaries of violations confirmed by county agencies helps show violations
of environmental laws are common place and an accepted part of pipeline construction and often
times pipeline companies do not comply with past agency requests for remediation, leading to
continued and repeated requests for action time and time again, that is not pursued by the
pipeline crews.
FERC fails to identify and reflect these repeat and/or ongoing violations in its inspection reports,
and additionally fails to follow up with actions that would remedy the harms being inflicted and
fails to take steps that would deter future violations such as fines or stop work orders until
problems are remedied and/or mitigation is implemented.
States often rely on FERC to ensure environmental compliance and definitely count on FERC
regulatory mandates to ensure protection of water resources and the environment – in both
instances this reliance is misplaced as is amply demonstrated by the Delaware Riverkeeper
Network’s observations and experiences.
Pipeline construction Causes Severe Harm to the Environment:
The adverse consequences of pipeline construction and maintenance are severe, enduring, and
wide ranging.
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Along the TGP NEUP pipeline project, DRN conducted spot checks during or shortly after 13 rain
events where we had access to observe conditions near the pipeline ROW. In almost every
instance, DRN observed areas where sediment control structures were not ideal, overwhelmed, or
where sediment was directly discharging off site into adjacent lands, off ROW or into a nearby
waterbody or drain that connects to a waterbody. All visits were conducted in areas of high
quality or exceptional value waterways locations. Visits were conducted on 5/23/13, 5/28/13,
6/3/13, 6/8/13, 6/11/13, 6/14/13, 7/1/13, 7/28/13, 8/10/13, 8/11/13, 8/12/13, 8/14/13, and
10/7/13 (See Appendices).
March 13, 2013 DRN wrote the Army Corps of Engineers to say:
Delaware Riverkeeper Network is writing with photos and video documentation indicating
sediment and suspended solids runoff discharging into Wetland038 (W038) from TGP’s
ROW after a rain event on 3/12/13 along the Tennessee Gas Pipeline’s 300 upgrade project. This
area of TGP’s past project was installed and running gas through the new line as of November,
2011. As indicated in past letters to the Corps – one as recently as 3/12/13, W038, located on DCNR
lands, has had persistent problems and negative changes to its structure and characteristics due to
Tennessee Gas Pipeline construction and lagging restoration practices. This wetland is part of the
Craft Brook Complex and is designated Exceptional Value under Chapter 93. This area of the
pipeline is still under “temporary restoration status”, over a year and four months after the pipeline
was installed by TGPvi.
Inaccurate mapping, measurements and lack of field flagging/signage and restoration of
sensitive wetlands, waterbodies and mature forests:
When mapping is incorrect, larger areas of natural resources are harmed, soils compacted and
trees cut and it would appear, there is little accounting for these larger impacts, variances (if there
were any requested), or mitigation.
For example, measurements were taken by Delaware Riverkeeper Network on November 6, 2012
of the TGP pipeline ROW (see Appendix A, November 8, 2012 Report) that documented greater
than a 200 foot section of disturbance and clearing and in some sections up to 325 feet in width of
disturbance in creating the 300 Line ROW. Yet in the 1.8 land requirements section of the TGP 300
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Environmental Assessment (CP11-161-000), it is stated,” the 30 inch diameter natural gas pipeline
loops would typically require a 100 foot wide construction ROW in upland areas, which would generally
consist of 25 feet of existing, permanently maintained ROW, 25 feet of new permanent ROW, and 50 feet of
temporary construction workspace. In wetlands, TGP would reduce the construction right-of-way to 75”.
In another communication to FERC, DRN documented inaccurate mapping, lack of field flagging
of wetlands, and a failure to properly protect sensitive wetlands and waterways:
On March 24, 2013 DRN accessed TGP through land owner’s property west of Vandermark Creek
(S019) in Milford Township. Laurel Swamp Brook (S020) has three wetlands associated with it
W043, W044 and W045 with only W043 listed as impacted.
In conclusion, DRN field reports and observations show the following discrepancies and issues with
TGP practices or delineations that we feel indicate inadequate protection of these sensitive resources
and impacted wetlands that TGP states are not impacted.
1) The tree felling at S059 does not meet the requirements of Section 4.1.1 of the Environmental
Construction Plan (ECP).
2) The isolated wetland located near TGP crossing of S059C remains unidentified and not delineated
in the construction ROW.
3) Three features associated with Deep Brook S045 (Exceptional Value stream) appear to be
connected in a single crossing width of approximately 200’ but much larger than the 61’ combined
for W090/W091 and S045/S045A with S045A having no resource signage in place.
4) W093 is listed as “not impacted” but field observations document this sensitive resource crossing
the pipeline ROW.
5) Pink and black flagging used for wetland delineations was observed under felled trees near
Crawford Branch but is not listed in the Pa. Bulletin as a wetland crossing at this location.
6) Observations at Laurel Swamp Brook S020 (EV) and three wetlands W043/W044/W045 indicate
that W044/W045 have a hydrologic connection with Laurel Swamp and are not “isolated”. Resource
signage for these wetlands indicates they continue into TGP’s ROW and are and will be impacted.
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DRN is unclear how TGP can claim they are limiting disturbance and not impacting these sensitive
resources if indeed DRN is documenting such discrepancies in the fieldvii.
Temporary work spaces (TWS) and Additional Temporary Work Spaces (ATWS) inflict
environmental degradation that is not accounted for and as a result is allowed to inflict harm:
The calculations used to determine areas that are considered “temporary” is often flawed as the
types of areas impacted are not considered (see above and Appendices). As a result, the pipeline
operator is held less accountable to restore these areas or to mitigate for the damage that is far
from “temporary” in nature. For example, cutting of a mature forest adjacent a wetland to stack
timbers or park equipment may be falsely characterized as temporary by the pipeline operator,
but the impact of this practice is permanent due to the loss of mature trees and permanent change
in soil structure. Furthermore, TWS or ATWS even in meadow areas or natural areas where trees
or shrubs have not been cut, soil structure is changed and this leads to often irreversible
compaction.viii An existing paved parking lot could be temporary if it were used to park
equipment but certainly not a natural field or a forest.
In closing, violations of environmental laws are common place and an accepted part of pipeline
construction. The combination of legal and illegal construction, operation and maintenance
practices associated with pipelines combine to inflict an incredible, unavoidable, and unmitigatable level of harm.
Attachments:
Appendix A – DRN Field Reports for Tennessee Gas 300 Line (Restoration Phase) – Dated
10/1/12 to 3/12/2013 (59 pages)
Appendix B – DRN Field Reports for Tennessee Gas Northeast Upgrade Project Dated
7/18/12 to 5/23/13 (60 pages)
Appendix C – DRN Letters to FERC and other agencies Regarding Mapping, Pollution and
Construction Concerns from the Field (Subset)
Appendix D –NOV summary table of Pike County Conservation District Inspections and
Violations
Appendix E – Selected Expert Reports
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i

2014 Field Observations of Tennessee Gas Pipeline, Northeast Upgrade Project By Delaware Riverkeeper
Network, Preliminary Findings and Excerpt for Penn East Scoping Comments, Feb 27, 2015
ii
DRN letter to Army Corps of Engineers, Dec 2, 2012, TGP pipeline impacts and threats NEUP could have
based on past 300 line project
iii
Field Evaluation of Soil Compaction Within TGP 300 Line Upgrade Temporary Work Spaces, Meliora
Enviromental Design, February 19, 2013
iv

DEP: $800,000 Settlement Against Tennessee Gas Pipeline For Violations In 4 Counties. Dec, 22, 2014
http://paenvironmentdaily.blogspot.com/2014/12/dep-800000-settlement-againsttennessee.html?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+PaEnvironmentDa
ily+%28PA+Environment+Daily+Blog%29.
v
Federal Energy Regulatory Commission Environmental Compliance Monitoring Program, Weekly Summary
Report, Northeast Upgrade Project, Docket No.: CP11-161-000 For the Period: August 5 through August
10, 2013.
vi
DRN letter to Army Corps of Engineers, March 13, 2013, Re Sediment pollution into wetland complex –
repeated harms
vii
DRN letter to FERC, April 5, 2013, Inadequate protections to Sensitive Waterbodies and Wetlands Listed
as “Non-Impacted” by TGP
viii
Field Evaluation of Soil Compaction Within TGP 300 Line Upgrade Temporary Work Spaces, Meliora
Enviromental Design, February 19, 2013
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Photos taken during recent drive by of Columbia
gas line project Pike County. 4-15-2012. Photos
taken by Joe Zenes with C533 zoom Kodak
camera.
Top photo-Sawkill Creek Crossing
(SPA-BMC-001)
Very little re-growth on steep bank above the
Sawkill Creek (EV)

Middle photo- Sawkill Creek Crossing
(SPA-BMC-001)
Stream bank erosion below steep slope on
Sawkill Creek (EV)
Note very low water flow for spring time.

Bottom photo- lack of re-growth from pipe line
construction. Taken from Sawkill Road and is in
the Sawkill Creek (EV) drainage basin.
On the right of photo shows new septic that was
disturbed and replaced for residential home (out
of photo to the left) that was in the right of way.
Gray area new driveway to house.

Joe Zenes Report 002
April 18, 2012
The following attachments are regarding the Tennessee Pipeline 300 and proposed Northeast Upgrade Project
Loop 323.
“Experts Declare Pipeline on DV Property is Safe” (Pike County Dispatch April 5, 2012)
The pipeline is on the recently purchased property by Delaware Valley School District for a new elementary
school. This is where the 300 line was to cross the Delaware River. To the best of my knowledge the reason for
the 323 loop was there was too much “red tape” to get approved for the crossing at the most northern end of the
Delaware Water Gap National Recreation Area and was “easier” to reroute it through undisturbed forests with
and cross the River a couple of miles above DWGNRA lands continue through New Jersey until it meets up
with the 300 line again. The 323 Loop will have 18 access roads and will result in 70 wetlands and 64 water
bodies impacted in both PA (6.33 miles) and NJ (10.1miles)
My understanding is that the 300 line will be extended through the DVSD property to the River but will stop
short of crossing the River at the existing ROW for the 300 line. “Safety” brings me to the next section of the
report.

http://riverreporter.com/issues/08-12-04/news-pipeline.html

Company says explosion was part of routine test
MILFORD, PA - The Pike County attorney made three requests in a November 11 letter to the Columbia Gas
Transportation and Storage Company after an explosion of the line on November 5.
So far, attorney Thomas Farley has not gotten an answer.
On November 5, a Columbia pipeline near the intersection of I-84 and Route 6 exploded, throwing a large
chunk of iron pipe a hundred yards away when the company, in a test, raised the pressure of the line. No one
was injured and the gas line was quickly shut down.
Columbia technicians were walking the line at that time. None were near the site of the explosion.
Farley’s first request asked the company to explain the cause of the incident. The second asked how the
company intended to repair the pipeline and the surrounding area. The third asked what procedures would be
incorporated or adopted by the company to prohibit this incident from occurring again.
“The pipeline runs through a large portion of Pike County,” Farley said. “I specifically asked if Columbia Gas
intends to increase the pressure to the line.”
“We are attempting to address each of these concerns,” said Kelly Merritt, company spokesman. “We are
working through the U.S. Department of Transportation, who has jurisdiction in these matters, and have been in
communication with the Pike County Conservation District.”
There is speculation that the pressure test is a preemptive exploration to move gas, which is potentially available
in the Marcellus Shale deposit in Pennsylvania, to market. That gas would have to be transported across the
river to the newly constructed Millennium Pipeline, which has a pressure higher than Columbia’s.
Merritt said that the tests were routine and were not related to the transportation of gas to any other pipeline.

http://www.riverreporter.com/issues/08-12-18/news-pipeline.html
Gas pipeline company explains explosion
By TOM KANE
MILFORD, PA – The Columbia Gas Transmission Company (CGTC) sent a letter on December 4 responding
to the Pike County Commissioners’ concern over the gas pipeline explosion that occurred on November 5 near
the intersection of I-84 and Route Six outside of Milford.
The explosion occurred as the company was increasing the pressure on the pipeline under testing protocols. The
gas line was immediately closed down. No one was injured, but the explosion occurred within the very sensitive
Sawkill Watershed, tearing up some of the topography of the site.
Witnesses compared the geyser to Old Faithful in Yellowstone National Park.
As further requested in the Pike letter, the company also explained how they were repairing the gas line and
how they will avoid occurrences of these kinds of explosions in the future.
“In order to determine any and all contributing factors, the investigation will include a full analysis of all the
data,” said Stan Durany, CGTC regional director.
To avoid any future explosions, the company will resume operations at the pressure approved prior to testing
only gradually.
The investigation is being conducted in conjunction with the U.S. Department of Transportation’s Pipeline and
Hazardous Materials Safety Administration (PHMSA), the Pike County Conservation District (PCCD) and the
Pennsylvania Department of Environmental Protection (DEP).
“At this time, the best information available is that the issue was limited to that site and the new pipe installed in
its place will prevent a reoccurrence,” Durany said.
“We are monitoring the movement of heavy equipment across the Sloat Brook and into the wetlands, focusing
on the company’s attempts to maintain erosion control and the restoration of vegetation before they leave,” said
Susan Beecher, director of the conservation district. “I must say that they are doing a very good job in handling
things at the site.”
The company dammed up the creek, diverted the water in another direction and built sediment tanks to control
the dirty water, she said.
“Besides issuing the permit, we are monitoring the work procedures there,” said Mark Carmon, DEP
spokesman. “We want to insure that they restore the topography of the watershed. As gas drilling increases in
the area, the DEP is putting in place procedures in handling hazardous incidents like this.”
Cont. report…My understanding is the explosion they had on the Columbia Line November 5, 2008 was they
raised the pressure in a “routine” test because the Millennium Pipe Line has a higher overall pressure. The result
was that it blew a large section of the pipe out of the ground. Fortunately the explosion occurred in an
unpopulated area. I have great concerns when a pipeline explodes during a “routine test”. What will happen if
the 300 line is extended through the DVSD property and is dead ended at the River? Will this cause a higher
pressure of gas at the end of the line which the DVSD will share the gas line ROW for their driveway into the
school property? After watching the speed at which they worked excavating and burying the new lines and the
industries lack of compliance when it came to E&S control measures with many violations from the PCCD
brings me to the next question…Is there anyone who “inspects” the welds of the many miles of piping noting
the industry is training new welders? Does the lack of concern for the environment by the industry transfer to
the important job of welding the pipeline together underground? Note that one of the problems with natural gas
migration at gas wells is from not properly sealing the wells in concrete.
So is the gas line at the new DVSD property “safe”? Again if they’re extending the 300 line to the River
through the school district property, why not cross the River at the current ROW for the 300 line instead of
cutting a 100 foot swath through 16 miles of undisturbed properties?

Joe Zenes Report 003

Little Walker Road Shohola, Township, Pike County

April 24, 2012

On April 19, 22, 2012, I performed a visual assessment by car with photo documentation of Tennessee Pipeline
crossings of main roads in Pike County Pa. My observations during the initial assessment noted a wetland with
a hard packed dirt road dissecting the width of the wetland. I revisited the site on April 23, 2012 after an
average of 1-2 inches of rainfall over the area. I observed runoff flowing down on left side looking west from
the road. I did not observe any cross slope cuts on the steep slope above the wetland.

Photos top and bottom left where taken 4/19/12 looking
west off of Little Walker Road. Bottom right photo taken
4/22/12 after an average of 1-2 inches of rain over the area.

Joe Zenes Report 004

Raymondskill Road Crossing Columbia Gas Pipeline

April 24, 2012

During my travels throughout Pike County during the original construction and upgrade of the Columbia Gas
Pipelines on July 3, 2011 I observed sediment entering a wetland where the pipeline crossed Raymondskill
Road in Dingmans Township Pike County. I returned to the site after it was stabilized on July 25, 2011 for
additional photos. On April 18, and 23, 2012, I performed a visual assessment by car with photo documentation
of Columbia Pipeline crossings of main roads in Pike County Pa. My observations during the initial visit
(7-3-11) noted and photographed large amounts of sediment on the roads and into the wetland adjacent to the
road after a rain event. Below is the information for the wetland impact: WPA-DJC-013
21. (WPA-DJC-013) a 20-inch diameter pipeline crossing of 272 feet of wetlands, temporarily impacting 0.32
acres of PEM wetlands (EV), by means of open trench cut in Dingman Township.
The wetland area now has a shallow trench connecting the wetlands across the ROW. Through my observations
I believe these wetlands have been drained and filled for most of the 272 feet allowing water to pass through the
ROW through the shallow trench.
Photo Top Left is looking south towards the Raymondskill Creek across the wetlands. Top Right sediment
entering wetlands around E&S controls towards the east. Bottom Left is looking north water flowing west to
east through a trench. Bottom Right July 25, 2011 is after stabilization looking across wetlands. I’d assume the
area without mulch is the 272 feet of wetlands.

The following photos were taken April 18, 2012 during initial assessment of Pike County Road crossings of
CGP and TGP pipelines and April 23, 2012 after 1-2 inch average rainfall event over the area.
Top Left shows dry trench between the now separated wetlands. Top Right photo I believe the original wetlands
are within the silt fences or area not mulched in the July 25, 2011 photo. The bottom photos are of the trench
that drains west to east. Next page bottom photos are trench connecting the wetlands that are now on both sides
of the ROW.
Note the steep bank that is to the south side of Raymondskill Creek and the lack of vegetation.
Note the rocky soil on both sides of the trench.

Joe Zenes Report 005

Tennessee Gas Pipeline E-52-217 Pike County

April 26, 2012

April 25, 2012 I accessed the Tennessee Gas Pipeline by means of Access Road AR-9A which is located on a
portion of DCNR’s Delaware State Forest Lands. I entered the pipeline on a ridge where the 300 line ended and
where the 323 loop will start. I walked east down the slope and photo documented the wetlands and stream
crossing associated with Pinchot Brook before construction of the 323 loop. (L4 035 and L4 036 S010 and
S011) I would suggest better delineation and markings of wetland boundaries before construction begins.
Walking west past where I entered the pipeline down a steep slope with slope cuts approached what I believe is
(Wetland Impact W041) A 30" diameter steel natural gas transmission line crossing of approximately 151 feet
of PFO/PEM wetland (EV), by means of open trench cut, with temporary wetland impacts of 0.10 acre (Lat:
41°22` 16.5"; Long: -74°50` 51.6") in Milford Township. It had 2 drain pipes under a temporary road crossing
that had evidence of over wash during a rain event with stones and gravel washed over the side of the road base
into wetland area. E&S controls on the slope cuts to the east could use better maintenance. Unclear where the
wetland delineations are, the crossing is more like stream. Top left shows gravel from over wash across the
road into wetland area. Top right is looking east across wetland impact area. Wood mats still in place on left.
Bottom photo left is looking downstream (south) of temporary road and right photo looking upstream (north) of
road. Slope lacks vegetation and possible erosion problems with jeep trail that was on previous ROW.

Joe Zenes Report 006

Tennessee Gas Pipeline E-52-217 Pike County

April 26, 2012

April 25, 2012 I accessed the Tennessee Gas Pipeline by means of Access Road AR-9A which is located on a
portion of DCNR’s Delaware State Forest Lands. I entered the pipeline on a ridge where the 300 line ended and
where the 323 loop will start. At this location there are two access roads that run almost parallel to each other
AR-9 and AR-9A. The photos below show the original “jeep trail” (AR-9A) across the newly widened 300 line
ROW (the narrow green patch to the left of pine tree). The other photo is the new “temporary” access road (AR9A) with wider “turn cuts”. The second “temporary” access road (AR-9) is a continuation of Schocopee Road (I
believe is a Milford Township Road). Will the access roads that are no longer needed be restored?
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Tennessee Gas Pipeline E-52-217 Pike County

April 26, 2012

April 25, 2012 I accessed the Tennessee Gas Pipeline by means of Access Road AR-9A which is located on a
portion of DCNR’s Delaware State Forest Lands. I entered the pipeline on a ridge where the 300 line ended and
where the 323 loop will start. I walked west on the ROW to Craft Brook crossing (S035) and wetland impact
area (W039).
12.(Crossing S035) A 30" diameter steel natural gas transmission line across Craft Brook (EV, MF) by means
of open trench cut (Lat: 41°22` 24.9"; Long: -74°51` 13.5") in Milford Township. (Wetland Impact W039) A
30" diameter steel natural gas transmission line 41. crossing of approximately 208 feet of POW/PSS wetland
(EV), by means of open trench cut, with temporary wetland impacts of 0.55 acre (Lat: 41°22` 23.9"; Long: 74°51` 12.4") in Milford Township.
On the steep slope approaching Craft Brook (EV) actually 2 streams converge within the ROW which can be
seen on USGS Milford Quadrangle 7.5 series, there were slope cuts that I believe could be better maintained as
with wetland impact area W041. The temporary access road across Craft Brook and associated wetlands had
sections completely washed out with gravel deposited a considerable distance downstream in the stream bed
and associated wetlands. It is very confusing where wetlands and stream channels start with silt fences and silt
socks not properly working. There is evidence of light colored soil in the water within the wetlands. Wooden
mats still buried in wetlands areas. Another area just off of access road AR-9 appears to be wet and may be
unidentified wetlands piles of wood mats still on ROW. I again would stress better wetlands delineation and
ROW marking for future construction.
Top left photo silt sock not properly maintained. Top right photo was taken looking east of S035 and W039,
note the wetland impact was 208’ I don’t believe the distance between the silt fences are 208’ feet at a minimum
within that area. Photo also shows where two distinct streams converge at this location not one stream crossing.

Next page top left photo is one of only two markers delineating the wetlands (other knocked down with
backfill). Top right photo is looking west across the washout. Center left shows light brown sediment in
wetlands. Center right washed out culver pipe and temporary road. Bottom left rolled up topo map/dog for
reference. Bottom right reference report 006 ROW clearing appears to be extra wide in some areas on this
section of DCRN lands. Note “jeep” trail was original ROW. Photo was taken at AR-9A entrance to ROW
looking west across wetland impacts W039 and W041 with crossing S035 in the distance.

Joe Zenes Report 008

Tennessee Gas Pipeline E-52-217 Pike County

April 30, 2012

April 29, 2012 I accessed the Tennessee Gas Pipeline by means of Access Road AR-9 which is located on a
portion of DCNR’s Delaware State Forest Lands. I walked into where I could see Craft Brook to my east on the
downstream side of the pipeline where it crosses S035 (Craft Brook) and wetland impact area W039. I photo
documented stone and gravel washed a hundred feet or more down the streambed and associated wetlands. I
proceeded to further document the two previous impacted areas with additional photos. I walked west over the
next slope to wetland impact area W038. Walking down the slope towards the stream I observed numerous
areas about 6” in diameter that appear to be some sort of petroleum based substance that leaked towards the
stream. Some areas had mulch on them attempting to cover over spots while others did not.
I revisited the 3 impacted areas of TGP’s 300 line with Faith Zerbe on May 4, 2012.

Joe Zenes Report 009

Tennessee Gas Pipeline E-52-217 Pike County

May 22, 2012

There is a construction window for Sensitive Waterbodies that includes Savantine Creek and Craft Brook,
June 1 – Sept. 30. The final grading and cleanup of the construction project during the week ending May12,
2012 appears to be outside the “construction window”. When Maya van Rossum, Ed Rogers and myself
visited the TGP on May 11, 2012 by access of 9A on DCNR property, heavy construction equipment were
performing clean up duties including final grading and had timber mats spanning wetlands W041/W042
which are a tributary to Craft Brook.
PCCD’s April 14th email and NOV report on April 11 2012, stated; “Wetland 41, Craft Brook to Upper
Limit of Access Road 9 (Winterized Area)-According to Joe Kienzle, Wetland 41 restoration has been
completed”.
Faith Zerbe and I visited the pipeline at this location on May 4, 2012 and had concerns about the number of
amphibians breeding in the wetlands particularly W038 a tributary of Savantine Creek and the fact TGP was
about to start final construction and clean-up at a very sensitive time for the critters in their breeding cycle.
On the morning of May 12, 2012 additional timber logs were added to the broken timber bridge in wetland
W038 that had been broken and sunken within the wetland and had been in that condition since trenching in
September 2011. (PCCD NOV reports 11-7 through 11-14) Winterizing continued into October again
outside the construction window for these EV wetlands/streams. May 13, 2012 I revisited W038 and found
the water to be very muddy with additional timber mats over the broken/damaged ones with mud and debris
on travel way threatening more sediment pollution entering the wetland.
Sensitive Waterbodies 300 Line Environmental Assessment pdf. (Page 67/227) Table 2.2.2-1
Waterbodies may be considered sensitive for a number of reasons including, but not limited to, high quality
or exceptional value designations, or the presence of impaired water (CWA section 303d) or contaminated
sediments. Waterbodies may also be considered sensitive if they are of special interest to a land management
agency. Forty-one of the waterbodies that would be crossed by the proposed loops are considered major
and/or sensitive (see table 2.2.2-1). On additional major and/or sensitive waterbody would be within the
pipeline construction right-of-way but not crossed by the proposed pipeline.
TABLE 2.2.2-1 Sensitive Waterbodies Crossed by the 300 Line Project Loop 323
Milepost Waterbody Name
2.2
4.2
4.3
10.1
11.2
12.7
14.3

Lackawaxen River
Lords Creek
Lords Creek
Walker Lake Creek
Twin Lakes Creek
Savantine Creek
Craft Brook

Sensitivity
HQ, TSF
HQ
HQ
HQ
HQ
EV
EV

Construction Window Crossing Method
June 1 - Sept 30
June 1 - Sept 30
June 1 - Sept 30
June 1 - Sept 30
June 1 - Sept 30
June 1 - Sept 30
June 1 - Sept 30

2A or 2B (Aqua Barrier)
2A or 2B
2A or 2B
2A or 2B
2A or 2B
2A or 2B
2A or 2B
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Tennessee Gas Pipeline E-52-217 Pike County

June 10, 2012

May 12, 2012 I visited the TGP the next day after Maya van Rossum, Ed Rogers and I, Ed shot some
video of the pipeline and proposed route through undisturbed lands. We met Susan Beecher PCCD on the
pipeline at W038 a unique wetland that flows two different directions out of this one source. We were
informed that restoration had begun and wetland W038 would need to be crossed again during this phase
of construction. There were previous letters sent out by DRN regarding the amphibians that filled this
wetland during their spawning season and a need to protect them. Short discussion took place with
Beecher and environmental inspectors on site. May 11, 2012 at 4:30 pm nobody knew when the pump
down and crossing of W038 was to take place. DRN was going to try an amphibian rescue before or
during the pumping of the wetland was to take place. The following morning I revisited W038 at 10 am
and it had been drained and additional wood mats in place.
May 13, 2012 I revisited the TGP that travels through DCNR’s Delaware State Forest lands.

East of Craft Brook S035/W039 wetland was graded and mulched to W041. Wood mats still in
place in W041 with grading and final clean-up still in progress to mp 14.9.

Wood mats did have a filter fabric attached to the underside

There was a lot of what appears to be fill material in the wetland feature.

W041 had at one time W042 and S036 also assigned to it but got dropped at some point…it is
obvious there is a stream crossing there along with associated wetlands.

DCNR road on TGP ROW was still washed out at Craft Brook. Craft Brook had several other
wetland and waterbody crossing assigned to it at one time. Construction plans listed S035, S037,
S038, S039, S040 and S041 with all but S035 listed as not impact…however they were shown
in the existing ROW where the road washout took place. There is another wetland that was
assigned the number W040 but listed as not impacted but also located within the road washout.

Appeared to have a number of springs to the west of Craft Brook leading up to Access Road 9
with one prominent spring at the north end of the ROW flowing across the ROW and under the
silt fencing and into Craft Brook.

Areas along the travel lane were disturbed from additional crossings with heavy machinery
traversing near and over the water features.

Standing water had a lot of algae and slimy looking growth.

There were many wet areas between the upside of Craft Brook to W038 with water running
down the existing ROW slope breaks not extended across the entire ROW.

Wetland W038 had another layer of wood mats extended across it. The “bridge” had layers of
mud and debris on it contributing to the sediment laden water.

No filter fabric attached to this wood mat bridge.

The water was completely brown with layers of what appear to be fill material within the
wetland delineation boundaries on both ends.

Sediment laden water flowing off ROW and into wetlands.

Hoses used in draining the wetlands had no special attachments to protect amphibians from
getting sucked up into the hoses and pumps, 4 pump/hoses used were still on site.

The site had considerable sediment pollution with sediment laden water leaving the site with
other areas left unprotected to further allow more pollution to enter the associated wetlands.

Joe Zenes Report 011
Tennessee Gas Pipeline E-52-217 Pike County
July 16, 2012
The Lackawaxen River crossing of the TGP after restoration completed on June 29, 2012 looking east. Top
photo the gravel bar left in the River after final restoration. Bottom photo final restoration…note how much
“temporary work space” was needed (2 pipelines marked on top of the hill). Note browned out grasses.

Joe Zenes Report 012
Tennessee Gas Pipeline E-52-217 Pike County
July 16, 2012
Bridge across W038 during final restoration. Note Wetland Boundary sign (5-16-12) Bottom photo after final
restoration wetland areas backfilled and mulched. (sign removed)

Top photo fill (clay material and pieces of wood mats) saplings and mulch inside wetland boundary. Bottom
photo (6-28-12) looking east towards the wetland boundary corner. Also note the “bubbles” in the water.

Joe Zenes Report 013
Tennessee Gas Pipeline E-52-217 Pike County
July 16, 2012
DCNR road looking west to AR9 at the top of the hill. In foreground road extends up and over the first slope
breaker to the east is where it stops…road to nowhere? Bottom is looking east across Craft Brook complex all
culvert pipes remove and gravel road across stream/wetland complex blocking natural flow. Last photo was
TGP/DCNR road after washout. 8 culverts went under the road and it still washed out last fall. Note the spring
in foreground that flows under the silt fence marking the wetland boundary.

Joe Zenes Report 017
Tennessee Gas Pipeline E-52-217 Pike County
July 25, 2012
The top photo is W038 taken looking east 12-16-2008 Bottom photo taken 5-30-12 after final restoration. Lone
pine tree on right of photo is west of the eastern wetland boundary. Wetland was 515’ in length between silt
fences. Turned into a mud puddle where orignally I believe it flowed north and south out of this unique wetland.

Note water clarity top photo taken 4-29-12. Bottom photo taken 6-28-12 Water has been muddy and bubbling
since 5-12-12 when wetland was re-bridged for final restoration.

Joe Zenes Report 018
Tennessee Gas Pipeline E-52-217 Pike County
July 27, 2012
Top photo shows the wetland boundary of wetland W038 note the clarity of water 4-28-12 other photos taken 628-12 note the amount of fill material inside the wetland boundary. The area was mulched with saplings planted
down the pipeline where they don’t want trees. Last photo is looking east towards the wetland boundary. The
last photo you can also see the bubbling action.

Joe Zenes Report 019

Tennessee Gas Pipeline E-52-217 Pike County

August 5, 2012

August 2, 2012 I visited the TGP on “Lands of the Commonwealth of Pennsylvania” DCNR property
(Delaware State Forest) this is after “final restoration” of the construction project. The “yard” which had heavy
equipment stored there since a year ago was completely void of any construction material or machinery.
Top photo-wetland W038 the corner in the foreground is the wetland boundary note the extensive fill within the
wetland boundary. Bottom photo debris left floating in what is now a mud hole. Note the bubbling effect since
the wood mat bridges were removed more than two months ago.
Page 2 top photo springs above Craft Brook and associated wetlands S035/W039. The springs within the ROW
construction are clogged with algae including the orange colored growth. Note the extensive fill within the silt
fences (wetland boundaries) grasses brown and elevated above the wetland area in the middle. Middle photo
wetland W041 note the amount of fill within the wetland boundaries. Bottom photo W038 pool outside the
ROW construction where Maya and Ed Rogers video taped abundance of amphibians on May 11, 2012 and
where Faith Zerbe and I observed and recorded the intensity of amphibians breeding on May 4, 2012. Today
there are only a few frogs visually present along the fringes.
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Tennessee Gas Pipeline Prompton Dam Wayne County

September 6, 2012

I visited Prompton Dam off of Rt. 170 an Army Corps Of Engineers project. A source told me that Lattimore
Construction of Milford who is doing restorations in Wayne County Pa. for TGP/El Paso was scheduled to
remove timber mats (for crossing wetlands and streams) from Prompton Lake. Several timber wood mats (5-8)
got loose and were unsecured in the Lake since flooding last year (2011) washed them more than 3 miles
downstream. I observed the crew loading up pieces that they are cutting and ferrying them back to the boat
launch where the metal rods were being cut out and loaded on to a truck. Talking to the worker on shore they
had almost one of the timber mats cut up and shuttled back. They could get about ¼ of the mat onto the row
boat at a time. I did walk along the shore and saw where the workers were working a couple hundred yards
down the west shore towards the dam.

Photo 100_1637 9-06-12
Prompton Dam folder
Workers cutting up timber mats in
handling size pieces.

Photo 100_1635 9-06-12
Prompton Dam folder
Worker Ferrying cut up timber
mats back to the boat launch

Photo
100_1643 9-06-12
Prompton Dam
folder
They appear to be
about 6 timbers
wide or about 48”
not sure of the
length

Photo
100_1644 9-06-12
Prompton Dam
folder
Timber mats cut up
note the metal
cutting saw for the
metal bolts that tie
the timber mats
together
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Tennessee Gas Pipeline E-52-217 Pike County

October 1, 2012

The photo below (100_1839 Rt 434) was taken today 10/01/12 from Rt. 434 of the TGP crossing of Shohola
Creek. There appears to be construction activity to the east of Shohola Creek on the steep slope in the vicinity
of TGP’s ROWs. The bottom photo (100_0213) taken 6-08-12 does not show any construction activity.
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Tennessee Gas Pipeline E-52-217 Pike County

October 16, 2012

October 11, 2012 I visited the TGP on DCNR property in Pike County, Craft Brook Complex, W041 and
isolated pockets of water all had green algae and there were pockets of an orange slime that may be a bacteria
that feeds off iron in soils. http://www.umaine.edu/WaterResearch/FieldGuide/inthewater.htm
Question is: whether the increased sunlight and water temperatures caused by the removal of the canopy of
mature forests are causing these algae/bacteria blooms. What impacts will they have on the ecosystems further
down stream? I have yet to observe these algae blooms in any of the other wetlands and streams I visited that
have not yet been impacted by new pipeline construction ROWs.
Craft Brook Complex has two (2) distinct streams but only one with an identification number S035 (Craft
Brook EV). Air temperature was averaging about 9.1C, Craft Brook 10.7C and secondary stream within the
complex 13.2C or about 4.5 degrees “F” difference of the two streams within the complex.
Top photo 100_2086, bottom 100_2104 (stream channel secondary stream).
DRN folder Photos W039/S035/10/11/12
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Tennessee Gas Pipeline E-52-217 Pike County

October 16, 2012

October 11, 2012 I re-visited TGP on DCNR property in Pike County. This was a routine observation of post
construction of TGP 300 line. W038 an unique wetlands that I believe flowed in two directions before the
expansion of the existing ROW construction began. This pipeline was crossed with wood mats for final
restorations on May 12, 2012 after requests to put them off due to amphibians mating season. Final restoration
was put off several months after the pipeline went into operation sometime in November. Sometime prior to my
visit on May 30, 2012 the wood mats used for crossing the wetlands were removed. Since then I have observed
and documented bubbling action throughout the body of muddied water that now exists.
DRN/Photos of W038/10/11/12 Top photo 100_2038 Bottom photo 100_2041
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November 4, 2012 during a scheduled tour of the TGP on Commonwealth of Pa. lands in Pike County I
observed new surveyors markers for the 323 loop of the 300 line. They were markers for temporary workspace
(TWS) and additional workspace (ATWS) east towards Pinchot Brook (EV). The new markers were near the
end of access road (AR 10 or AR 9A). The new corner markers were in the woods off of the existing ROW and
when measuring the distance across the existing and new 30” line from the corner to the end of the clearing
across the ROW it was ~250’. The ROW appears to be 1 ½ times larger where construction ended and new
construction will begin the next loop. The temporary gravel access road AR 10 has been extended across the
entire ROW.
1.8 Land Requirements (Environmental Assessment CP11-161-000)
Construction of the proposed 30-inch-diameter natural gas pipeline loops would typically require
a 100-foot-wide construction right-of-way in upland areas, which would generally consist of 25 feet of
existing, permanently maintained right-of-way, 25 feet of new permanent right-of-way, and 50 feet of
temporary construction workspace. In wetlands, TGP would reduce the construction right-of-way to 75
feet. Drawings depicting typical pipeline construction cross sections are located in TGP’s ECPs.
Following construction, TGP would typically retain 25 feet of new permanent right-of-way for
the pipeline loop segments.

At the end of AR 10 are three (3) main values/pig launchers that are unsecured in an area that is open to the
general public for hunting, hiking among other recreational activities. The EA requires graveling and fencing of
the facilities.
1.7.3.3 Pig Launchers and Receivers (Environmental Assessment CP11-161-000)
Pig launcher and receiver construction would include clearing and grading, installing
underground piping, testing the piping, testing the control equipment, cleaning up the work area,
graveling the site, and fencing the facilities.
1.7.3.4 Mainline Valves (Environmental Assessment CP11-161-000)
MLV construction would be similar to pig launcher/receiver construction and would include
clearing and grading, installing underground piping, testing the piping, testing the control equipment,
cleaning up the work area, graveling the site, and fencing the facilities.

The group toured W041 and S035/W039 (Craft Brook Complex) and observed the damage done to these EV
wetlands and streams. There still remains fill material within the wetland boundaries, considerable amount of
algae growth and disruption of the “natural” flows.
Photo taken 11-04-12
Folder DRN Access Road 9A 100_2140
Main valves are on the right with plastic
fencing and new gravel access road
continuing across ROW. Note the TWS
corner flags back in woods off the
existing ROW (yellow flags) when the
existing clearing is already over 200’.
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November 6, 2012 on my way to my polling place in Shohola, I stopped and took measurements of the
TGP’s clear cutting of the pipeline’s ROW along the roads in Shohola Township. I believe TGP has started
the last stage of “final” restoration, pulling up the silt fencing and fabric socks and any other erosion control
devices and covering any bare ground with hay. I also drove into the pipeline on AR 10 and took additional
measurements west and east of where the access road meets the pipeline.
1.8 Land Requirements (Environmental Assessment CP11-161-000)
Construction of the proposed 30-inch-diameter natural gas pipeline loops would typically require
a 100-foot-wide construction right-of-way in upland areas, which would generally consist of 25 feet of
existing, permanently maintained right-of-way, 25 feet of new permanent right-of-way, and 50 feet of
temporary construction workspace. In wetlands, TGP would reduce the construction right-of-way to 75
feet. Drawings depicting typical pipeline construction cross sections are located in TGP’s ECPs.
Following construction, TGP would typically retain 25 feet of new permanent right-of-way for
the pipeline loop segments.

Measurements were taken with a 200’ tape measure and estimated from tree line to tree line along the
shoulder of the road.
State Road Route 434 west and east sides both ~200 feet
Twp Road Little Walker Road west side 275 feet east side 200+ feet
Twp Road Lake Road south side 325 feet north side 150 feet
State Road Twin Lakes Road west side 275 feet east side 135 feet
DRN folder clear cuts of ROW
Photo 100_2152 11-6-12
Photo taken looking north on Little
Walker Road. 200’ tape is maxed out
and still short of TGP existing ROW.
Tree line to tree line ~275’
Top photo next page
Photo 100_2157 11-6-12
East side of Little Walker Road
North-south 200+ feet
Middle Photo
100_2165 (auto corrected for clarity)
Photo taken looking north on State
Route Twin Lakes Road 11-6-12
Measurements taken from tree line to
tree line ~275’
Bottom photo 100_2163
South side of Lake Road looking
west-east ~325’ tree line to tree line
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November 6, 2012 as a follow-up from taking measurements during the November 4, tour, I drove into the
pipeline on AR 10 and took additional measurements west and east of where the access road meets the
pipeline I believe TGP has started the last stage of “final” restoration, pulling up the silt fencing and fabric
socks and any other erosion control devices and covering any bare ground with hay.
1.8 Land Requirements (Environmental Assessment CP11-161-000)
Construction of the proposed 30-inch-diameter natural gas pipeline loops would typically require
a 100-foot-wide construction right-of-way in upland areas, which would generally consist of 25 feet of
existing, permanently maintained right-of-way, 25 feet of new permanent right-of-way, and 50 feet of
temporary construction workspace. In wetlands, TGP would reduce the construction right-of-way to 75
feet. Drawings depicting typical pipeline construction cross sections are located in TGP’s ECPs.
Following construction, TGP would typically retain 25 feet of new permanent right-of-way for
the pipeline loop segments.

During the pipeline tour on November 4th I measured 275 feet across AR 10 the width of the ROW from tree
line on the north side to TWS corners set back into the woods. November 6th I took additional measurements
across the current ROW down to W041.
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After reading Earth Disturbance Inspection Report 12-26 permit ESCGP-1 0009801 by PCCD (S Beecher/E
Enslin) I have following comments from my observations during 14 visits to W038 from April to October.
Wetland 038 is a unique wetland that flows south towards Savintine Creek (EV) and north into a larger wetland
which I believe forms Craft Brook (EV) from TGP’s ROW. This wetland is more like a pond (POW) than the
PFO/PSS/PEM classifications it had before new construction and has shrunken in size from its original 517’ to
a size less than half of what it was.
IR-26 fails to recognize the area for re-seeding to
the east approach is within the wetland boundary.
Top photo DRN W038 4-29-12 100_9259
The wetland boundary started at silt fence in
foreground and continues to silt fence in far
background. During my 14 visits I have observed
and reported (JZ Report 010 6-29-12) fill material
within wetland feature on both ends. IR 26 also
fails to note that the body of water has a constant
bubbling action since the wood timber mats were
removed. Note differences in temporary impacts
from 2 TGP documents.
(Wetland Impact W038) A 30" diameter steel
natural gas transmission line crossing of
approximately 517 feet of PFO/PSS/PEM wetland
(EV), by means of open trench cut, with temporary
wetland impacts of 1.19 acre (Lat: 41°22` 41.9";
Long: -74°51` 48.6") in Milford Township

0.12 acres= 5,227 sq feet or a strip ~10’x 517’
Between silt fencing is 75’ x 517’ =38,775 sq feet
300 Line Appendix P Wetland Crossings_323 July 17, 2009

Photo PCCD 10/18/12
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Constant bubbling actions in W038 after wood timber crossing mats were removed in May 2012. Note bubbling
action stirs up sediment on bottom and brings to surface. W038 is currently more of a POW wetland
classification then PEM/PSS/PFO as it was classified before construction of TGP. IR 12-26 by PCCD on 10-1812 failed to recognize the bubbling action or that areas within wetland boundaries contained backfilled materials
and the current size is less than half the 517’ it was before construction of TGP.

DRN W038 10-11-12
Photo 100_2038

DRN W038 10-11-12
Photo100_2041

DRN W038 10-11-12
Photo 100_2041

DRN W038 08-02-12
Photo 100_1029
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(Wetland Impact W038) A 30" diameter steel natural gas transmission line crossing of approximately 517
feet of PFO/PSS/PEM wetland (EV), by means of open trench cut, with temporary wetland impacts of 1.19
acre (Lat: 41°22` 41.9"; Long: -74°51` 48.6") in Milford Township. (Pa Bulletin E52-217 Vol 41-19)

71.5’ x 531.58=38000ft² = 0.87236ac
West boundary x southern boundary

(300 Line Project Appendix P)
Permanent impact 0.12ac = 5227.2ft²
Before 10-16-2010 and after 9-12-2012
photos of W038 from Google Earth
distance measured using ruler tool taken
off of visible silt fencing marking the
wetland boundaries.
North 474’
East 122.4’
South 531.58’
West 71.5’
In conclusion, measurements taken along
the silt fencing marking the wetland
boundaries were approximately 0.87
acres, similar to the projected temporary
impacted area of 0.84 acres. However, a
year later the impacts appear to be
permanent; exceeding the 0.12 acres of
permanent impact projected by
Tennessee Gas Pipeline.
Note: These measurements were solely
for the wetland itself, not including the
impact from the removal of trees along
the uplands of the construction ROW.
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I’m adding additional findings to Report 021. The attached Google Earth Images are from the new 9-12-12
image. I took photos of the activity on the TGP on 10-01-12 (Report 021) more than 2 weeks after the new
Google image was taken. The new images show construction activity on the steep slope above Shohola Creek
worn tire tracks in the soil would indicate to me that the activity had been going on for a period of time. I added
2 other images from what I believe is the Access Road from Twin Lakes Road they were using to access the
new construction site. The AR also has a large staging area close to Twin Lakes Road that are active long after
final restorations were supposed to be completed.
Using the Google Earth program the AR appears to cross the TGP ROW to the east of the new construction site
and travel southwest then north back to the ROW just east of Shohola Creek (EV). DRN staff Faith Zerbe did
report my observations to PCCD. I am unaware of any response from PCCD.
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February 4, 2013

January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me to Tennessee’s 300 Line which I
have monitored since April 2012. There are currently flooding problems with over wash of DCNR Road across
Craft Brook Complex. During repair (June 2012) of washout that occurred during the fall of 2011, the culvert
pipes that were under the previous road were removed and a solid road base was built across the complex of
streams and wetlands altering the natural flow of Craft Brook ID S035 (EV) and its associated streams and
wetlands. The two bottom photos from Wetland Delineation Report (March 2009) have ID’s of S038 and S041.
Appears culvert pipes which have been removed had separate IDs within Craft Brook Complex.
Photo taken 12-21-12
DNR/ 12-21-12 Rain Event100_2899

Photo taken 1-31-13
DRN/1-31-13 Rain Event 100_3184
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Pollution event: W038 December 21, 2012

January 28, 2013

Top left-The waterbar/slope breaker at bottom of slope to the east of W038 holding water on the ROW.
Top right-Green erosion and sediment control mesh between last waterbar and W038 lacks vegetation with
sediment laden water in depressions. (Center of photo)
Bottom left-Sediment laden water entering wetlands under E&S silt fencing.
Bottom right sediment laden water in wetland feature (W038)
Note: white spots in photos are snow flakes.
DNR/Photos W038/12-21-12/Rain event 100_2851

DNR/Photos W038/12-21-12/Rain event 100_2854

DNR/Photos W038/12-21-12/Rain event 100_2852

DNR/Photos W038/12-21-12/Rain event 100_2856
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January 28, 2013

Stormwater runoff traveling down what was the “existing” ROW (top left photo) upslope and west of W038. I
observed the large amount of stormwater flowing across the ROW from more than ¼ mile away from the east
side of W038. The stormwater flowed down to the last waterbar near the bottom of the slope on the west side of
W038. The waterbar resembled a streambed more then an E&S control exiting the ROW past an additional
temporary work space area (ATWS) into a forested area.
Note photos taken approximately 7 hours after steady precipitation had stopped.
Photos in subfolder “runoff westside”
DNR/Photos W038/12-21-12/Rain event 100_2875-1

DNR/Photos W038/12-21-12/Rain event 100_2878

DNR/Photos W038/12-21-12/Rain event 100_2876

DNR/Photos W038/12-21-12/Rain event 100_2877
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Top left Sediment laden water within boundaries of W038 on the eastside. Note bare root stock now in flooded
area.
Top right E&S silt fencing marking southern edge of W038 with sediment laden water in wetland feature W038
Bottom left looking north across W038 sediment laden water in wetland feature E&S controls in disrepair.
Bottom right clean water flowing into W038 from the south right before the E&S controls in photo 100_2884
DNR/Photos W038/12-21-12/Rain event 100_2860

DNR/Photos W038/12-21-12/Rain event 100_2885

DNR/Photos W038/12-21-12/Rain event 100_2884

DNR/Photos W038/12-21-12/Rain event 100_2888
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January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me down to L4 W038 of Tennessee’s
300 line which I have monitored since April 2012. My observations were consistent to what I observed during
the 12-21-12 rain event at L4 W038 with similar precipitation totals. (See reports 031) My observations are it
appears sediment laden water is entering the wetland on the eastside where there is a lack of vegetated growth
where E&S mesh was installed (top left) and seeps under the temporary E&S controls in place (top right). As
seen in bottom left photo, clear water is flowing into the wetland from the south side but water on the other side
of temporary E&S controls the water is cloudy with sediment (bottom right). My observations indicate the soil
on the eastside of the wetlands is light in color and resembles the upland soil outside the wetland boundaries
marked by the temporary E&S controls still in place. Photos taken approximately 7-8 hours after precipitation
had stopped.
DRN/1-31-13 rain event 100_3131

DRN/1-31-13 rain event 100_3153

DRN/1-31-13 rain event 100_3134

DRN/1-31-13 rain event 100_3151
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February 1, 2013

January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me down to L4 W038 of Tennessee’s
300 line which I have monitored since April 2012. My observations were consistent to what I observed during
the 12-21-12 rain event at L4 W038 with similar precipitation totals. (See reports 031) My observations are it
appears sediment laden water is entering the wetland on the eastside and flows north under the temporary E&S
controls in place (top right). Note E&S controls in need of repair. As seen in bottom photos, the cloudy
sediment laden water can be observed in wetlands on the north side of the temporary E&S controls marking the
wetland boundaries. Photos taken approximately 7-8 hours after precipitation had stopped.
USGS January 25- February 1, 2013

DRN/1-31-13 rain event 100_3143

DRN/1-31-13 rain event 100_3138

DRN/1-31-13 rain event 100_3149
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My observations and photo documentation of W038 confirms the spread of the invasive species know as
Phragmities or Common Reed (Phragmities australis) The photo top left taken 12/16/2008 was part of the
Wetland Delineation Report July 2009 by Tennessee Gas Pipeline for the 300 Line Project. The photo taken
12/16/08 before construction activities shows the lack of phragmities in the existing ROW. Top right photo
taken 4/29/12 looking west shows a mature stand on the south side of temporary E&S controls in the previous
ROW. Bottom left photo was taken on 5/30/12 as part of my ongoing monitoring of the TGP activities in the
Delaware State Forest and other sections of the 300 Line and the NEUP projects. Photo shows new growth
spreading into wetlands that lacks the recognizable inflorescences of the older growth. The bottom right photo
taken 1/31/13 shows mature plants spreading into wetlands from both sides of the new disturbances to W038.
Note how W038 lost its wetland characteristics (PFO PSS PEM) and now resembles an open water pond.
DRN/Photos/W038/4/29/12 100_9253

Looking west across wetland W038
DRN/Photos/W038/5/30/12 100_9947
Looking east across wetland W038

DRN/1/31/13 rain event 100_3127
Looking west across wetland W038
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January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me to Tennessee’s 300 Line which I
have monitored since April 2012. My observations were consistent to what I observed during the 12-21-12 rain
event along the 300 Line with similar precipitation totals. (See reports 031-32) Photo top left shows sediment
deposited on top of clear older ice along the west side of Schocopee Road. Large amounts of stormwater were
observed flowing down parts of the previous ROW and the new ROW of TGP. Top right photo is looking west
from Schocopee Road and bottom left is looking east across Schocopee Road. Bottom right photo shows sheet
flows just east of Schocopee Road being caught up in the downhill waterbar.
DRN/1-31-13 Rain Event 100_3111

DRN/1-31-13 Rain Event 100_3112

DRN/1-31-13 Rain Event 100_3170

DRN/1-31-13 Rain Event 100_3172
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February 4, 2013

January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me to Tennessee’s 300 Line which I
have monitored since April 2012. Top left photo is a wetland identified as W038A in the 300 Line Wetland
Delineation Report. I believe this was not crossed by the pipeline so therefore was listed as “not impacted”.
However, ruts left behind by off road vehicles on the previous or existing pipeline ROW serves as a conduit to
expedite surface water draining from the wetland area (W038A) down the ROW into the nearest waterbar not
allowing for infiltration into the ground. Photos are in sequence looking east from wetland W038A to waterbar.
Note how volume increases further downhill to nearest waterbar. Photos taken approximately 10-12 hours after
heavy precipitation had stopped.
DRN/1-31-13 Rain Event 100_3155

DRN/1-31-13 Rain Event 100_3157

DRN/1-31-13 Rain Event 100_3159

DRN/1-31-13 Rain Event 100_3162
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January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me to Tennessee’s 300 Line which I
have monitored since April 2012. Photos show erosion from stormwater runoff in area where soil samples were
taken in TWS on the 300 Line ROW. Bottom right photo is the west side of Schocopee Road where sediment
laden water collects. This is consistent with conditions documented during the 12-21-12 rain event in proximity
of the same location.
DRN/ 1-31-13 Rain Event 100_3118

DRN/ 1-31-13 Rain Event 100_3120

DRN/ 1-31-13 Rain Event 100_3124

DRN/ 1-31-13 Rain Event 100_3171
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February 4, 2013

January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me to Tennessee’s 300 Line which I
have monitored since April 2012. My observations indicate moderate volumes of stormwater exiting TGP ROW
where a gravel road was built across TGP’s ROW. The stormwater is diverted off the ROW and flows along
Schocopee Road (AR9) eroding the gravel away and causing ruts to develop along the DCNR roadway.
DNR/1-31-13 Rain Event 100_3170

DNR/1-31-13 Rain Event 100_3173

DNR/1-31-13 Rain Event 100_3176

DNR/1-31-13 Rain Event 100_3178
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January 31, 2013 I accessed TGP via Schocopee Road to monitor a moderate rain event (1” to 1 ½”) that
occurred over 3 days, January 28-31. My daughter Nicole accompanied me to Tennessee’s 300 Line which I
have monitored since April 2012. There are currently flooding problems with over wash of DCNR Road across
Craft Brook Complex. During repair (June 2012) of washout that occurred during the fall of 2011, the culvert
pipes that were under the previous road were removed and a solid road base was built across the complex of
streams and wetlands altering the natural flow of Craft Brook ID S035 (EV) and its associated streams and
wetlands. The two bottom photos from Wetland Delineation Report (March 2009) have ID’s of S038 and S041.
Appears culvert pipes which have been removed had separate IDs within Craft Brook Complex.
Photo taken 12-21-12
DNR/ 12-21-12 Rain Event100_2899

Photo taken 1-31-13
DRN/1-31-13 Rain Event 100_3184
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March 11, 2013

March 7, 2013 I accessed TGP on DCNR property in Milford Township from AR 10. Tree cutting activities
were in progress on the NEUP line. I walked west on the 300 Line down to W041 and Craft Brook Complex.
I observed orange and blackish ooze coming out of the ground near markers identifying the pipeline
locations close to the E&S controls that were placed along the wetland boundaries. The E&S controls have
an additional layer since I last visited the 300 Line and excessive lime spread along the ROW.
DRN Photo100_4349 Eastside of Craft Brook

DRN Photo 100_4347

DRN Photo 100_4348 Ooze coming out of marker

DRN Photo 100_4357 Substance flowing
under E&S controls into wetlands
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March 11, 2013

March 7, 2013 I accessed TGP on DCNR property in Milford Township from AR 10. Tree cutting activities
were in progress on the NEUP line. I walked west on the 300 Line down to W041 and Craft Brook Complex.
I observed orange and blackish ooze coming out of the ground near markers identifying the pipeline
locations close to the E&S controls that were placed along the wetland boundaries. The E&S controls have
an additional layer since I last visited the 300 Line and excessive lime spread along the ROW.

DRN Photo 100_4313 East view of W041

DRN Photo 100_4303 W041 300 Line

DRN Photo 100_4309

DRN Photo 100_4310 300 Line
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March 12, 2013

March 7, 2013 I accessed TGP on DCNR property in Milford Township from AR 10. Tree cutting activities
were in progress on the NEUP line. I walked west on the 300 Line down to W041 and Craft Brook Complex.
I observed orange and blackish ooze coming out of the ground near markers identifying the pipeline
locations close to the E&S controls that were placed along the wetland boundaries. The E&S controls have
an additional layer since I last visited the 300 Line and excessive lime spread along the ROW.

DRN Photo100_4308 Eastside of W041

DRN Photo 100_4279 Eastside of W041

DRN Photo100_4305 Westside of W041

DRN Photo 100_4308 Westside of W041
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March 12, 2013

March 7, 2013 I accessed TGP on DCNR property in Milford Township from AR 10. Tree cutting activities
were in progress on the NEUP line. I walked west on the 300 Line down to W041 and Craft Brook Complex.
I observed orange and blackish ooze coming out of the ground near markers identifying the pipeline
locations close to the E&S controls that were placed along the wetland boundaries. The E&S controls have
an additional layer since I last visited the 300 Line and excessive lime spread along the ROW.
Craft Brook (EV) and W041 had noticeable increase in green algae over the past year. This was upstream
and downstream of the pipeline. Photos from Craft Brook (S035) 300 Line.

DRN Photo 100_9175 Taken 4-29-12

DRN Photo 100_4365 Taken 3-7-13

DRN Photo 100_9999 Taken 6-2-12

DRN Photo 100_ 4368 Taken 3-7-13
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March 12, 2013

March 7, 2013 I accessed TGP on DCNR property in Milford Township from AR 10. Tree cutting activities
were in progress on the NEUP line. I walked west on the 300 Line down to W041 and Craft Brook Complex.
I observed orange and blackish ooze coming out of the ground near markers identifying the pipeline
locations close to the E&S controls that were placed along the wetland boundaries. The E&S controls have
an additional layer since I last visited the 300 Line and excessive lime spread along the ROW.
Excessive lime applied at Craft Brook and along the 300 Line. Photos taken 3-7-13
DRN Photo 100_4339 Excessive lime near Craft Brook

DRN Photo 100_4372 liming near surface waters

DRN Photo 100_4340 lime on “lambs ear plant”
Stachys byzantina

DRN Photo100_ 4376 Approach to Craft Brook (EV)
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March 14, 2013

Monitoring a rain event 3-12-13 on TGP’s 300 Line I encounter these sediment and erosion events along
previous and current access roads for TGP. The gravel road extended across TGP diverts storm water down
Schocopee Road including a moderate flow down the 24” line’s ROW.

DRN Photo 100_4456 AR 10 Road to DCNR Gate

DRN Photo 100_ 4694 TGP AR 9 (300 Line)

DRN Photo 100_4591 Westside Schocopee Road

DRN Photo 100_4700 Schocopee Road and AR 9

Joe Zenes Report 051

Tennessee Gas Pipeline E-52-217 Pike County
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March 14, 2013

Monitoring a rain event 3-12-13 on TGP’s 300 Line I encounter these sediment and erosion events along
permanent waterbars located in TGP’s 300 Line ROW. The photos were taken after a rain event 3-12-13
west of Schocopee Road where it crosses TGP 300 Line. Photos show sediment laden water collecting in
and then discharging from permanent waterbars approximately 3 hours after the rain stopped.

DRN Photo 100_4613

DRN Photo 100_4623

DRN Photo 100_4614

DRN Photo 100_4611
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March 14, 2013

Monitoring a rain event 3-12-13 on DCNR lands off of Schocopee Road I observed and documented
stormwater runoff and sediment near Craft Brook (EV) and an unidentified wetland from the 300 line
project. This wetland wasn’t identified during construction or restoration of the 300 Line but had resource
signage without ID and was documented with other sediment problems during the past year (2012).

DRN Photo 4577 Note wetland sign on
ground and sediment in wetlands

DRN Photo 100_4579 Sediment laden water being
diverted around E&S controls towards Craft Brook

DRN Photo100_4578 Sediment flowing
under and around E&S controls

DRN Photo 100_4582 surface water flowing across
the ground towards wetland feature and Craft Brook

Joe Zenes Report 014

Tennessee Gas Pipeline E-52-217 Pike County

July 18, 2012

Top Photo was taken by myself, 4-25-12 looking east across Pinchot Brook S010 and associated wetlands. The
wetland crossing is 505’ long and waterbody is 42’ wide. The other 2 photos I scanned from the Wetland
Delineation report NEUP Loop 323 “Site Photographs” Photo 1 (top photo next page) “Northeast view of
W036, also associated with S010.” Photo 2 (bottom photo next page) “South view of S010, Pinchot Brook also
associated with W036.” Look carefully all 3 photos taken from the same spot. I feel this is inaccurate
information during photographing site locations whether it was intentional or not. The one “Y” tree left center
first 2 photos and right center is what I used to determine both photos in Wetland Delineation Report are the
same view. These pictures are in the TGP report. My photo you are looking across the “existing” ROW. The
new ROW will clear 100’ to the left in this photo or basically all the trees on the left in photo. Temporary Work
Space and Additional Temporary Work Space are not “temporary” impacts! Note the ROW being used by off
road vehicles.

Photo 1: Northeast view of W036, also associated with S010

Photo 2: South view of S010, also associated with W036

Joe Zenes Report 015
Tennessee Gas Pipeline E-52-217 Pike County
July 25, 2012
Table 2.2-2 states that L4-AR-35 “accesses Mashipacong Island and the Alternate row leading to the Delaware
River directional drill site.” Map from wetland delineation report for NEUP shows AR-35 going directly to the
recently approved water withdrawal site bisecting Mashipacong Island and does not go to the Delaware River
crossing further up stream. NPS.Gov map includes the 2 islands on the northern boundary within the DWNRA
directly across from the approved withdrawal site in a channel of the River. Note TGP’s map is inconsistent
with the boundaries on the NPS map and has no access road going to the Delaware River Crossings.

Joe Zenes Report 016

Tennessee Gas Pipeline E-52-217 Pike County

July 25, 2012

July 22, 2012 visited Pinchot Brook L4 S010 and unnamed tributary of Pinchot Brook S011with 2 associated
wetlands L4 W035 and W036. Purpose was to photo document the stream/wetlands pre-construction. I took
baseline reading with conductivity meter, TDS, and Salinity along with air and water temperatures. When
approaching Pinchot Brook we (daughter Nickie) observed hundreds of small fish. We found a dead fish along
the shore and using PAF&B guide identified it as a Bluntnose minnow Pimephales notatus. The sample was not
preserved very well, distinguishable characteristics were faded and we used what we could to identify it. There
are hundreds of maybe a thousand plus fishes in the new ROW construction. I would suggest a fish survey of
this 550’ waterbody/wetland crossing. These fish were observed during the benthic sampling with Faith Zerbe
on 5-26-12. I used a section of a paper towel roll for reference.
Bottom photo note the clarity and flow of the stream this was during an extended heat wave and dry weather.

Top photo green frog “hanging out”
Bottom photo look center(round rock) and left center you can make out little fishes (use zoom)

Joe Zenes Report 022

Tennessee Gas Pipeline Montague/Sussex County NJ

October 1, 2012

September 30, 2012, I gained access to TGP in Montague NJ from Mountain Road (L4 AR 30.01) for a field
survey and pre-construction documentation of TGP’s NEUP. There are no coordinates in appendixes D or E of
the Environmental Assessment (EA) for this section of pipeline which travels through New Jersey from the
Delaware River (mp 6.4) across High Point State Park to the end of the 323 loop (16.3). My field survey which
focused on mp 7.9 to mp 8.2 on appendix A maps (EA) which has ten (10) waterbodies listed in appendix D and
eight (8) wetlands in appendix E. I identified and marked fifteen (15) waterbodies with my GPS unit. Appendix
D lists ten (10) waterbodies with no identification numbers except for approximate mile post numbers. I was
able to identify seven (7) wetland areas, one (1) not on appendix E and did not locate two (2) from the list.
*Waterbodies from 9/30/12 field survey listed randomly.
Appendix D
Field Survey 9/30/12
Appendix E
7.9 UNT to UN Backwater DR
S105
7.9 L4 W110
7.9 UNT to UN Backwater DR
S106
8.0 L4 W111
8.0 UNT to UN Backwater DR
S107B
8.0 L4 W114
8.0 UNT to UN Backwater DR
S108A
8.0 L4 W115
8.0 UNT to UN Backwater DR
S108
8.0 L4 W117
8.1 UNT to UN Backwater DR
S108B
8.1 L4 W118
8.1 UNT to UN Backwater DR
S110
8.1 L4 W112
8.1 UNT to UN Backwater DR
S111A107 C
8.2 L4 W119
8.1 UNT to UN Backwater DR
S11A
L4 W113 Missing
8.2 UNT to UN Backwater DR
S111E
S111F
S111D
S108 B
S111C
S111B
S107C

Field Survey 9/30/12
L4 W110
L4 W111
L4 W114
L4 W115
L4 W117 Didn’t find
L4 W118
L4 W112
L4 W119 Didn’t find
L4 W113

All the waterbodies and wetlands listed from the field survey are all located at the bottom of the mountain on a
flat area approximately 100’ wide. The waterbodies are primarily springs bubbling up from the ground at the
bottom of the mountain and the wetlands are scattered about over the 0.3 miles (mp 7.9 to 8.2). The pipeline
(white flags) looks like it will be along the base of the mountain in this stretch with most workspace in the flat
area to the west of the pipeline and will cut across all these waterbodies and wetlands with as little as 10’-20’
separating many of these features.
Photo (100_1762) shows spring well
house within permanent easement.
Photo (100_1782) shows large mature
tree in Temporary Workspace.
Photo (100_1819) shows waterbody in
Temporary Workspace
Note corners of TWS in photos.

Joe Zenes Report 036

Tennessee Gas Pipeline NEUP (Pa)
February 10, 2013
Field Visit 1-30-13
During my pre-construction monitoring and photo documentation of the NEUP I have the following
comments from observations and research of the documents.
Table A-Waterbody crossings associated with NEUP Loops 321 and 323 (Pike Co) Pa Bulletin
Chapter 93 Water Quality Designation/Fishery Classification
Timing restrictions differ between loop 321 and 323
HQ-CWF/Class A Wild Trout Oct. 1-Apr. 1 loop 321
HQ-CWF/MF/Wild Trout
Oct. 1-Dec. 31 loop 323
EV MF/Wild Trout
Oct. 1 Dec. 31 loop 323
Note-I believe wild trout in part is what makes a Class A Stream…but the HQ streams in loop 321 have
stricter restrictions than the EV and HQ streams with wild trout in loop 323.
Field visit 1-30-13 Access road AR10 had been recently flagged from Schocopee
Road to MP 0.0 Note same access road used during 300 line construction ID was
changed from AR 10 –AR 9A and gravel road was extended across pipeline after
construction of 300 Line went into service.

→
Existing pipeline marked with small yellow flags but also has a Temporary Work
Space (TWS) stake in the center of existing pipeline every 100’ with some
intermittent stakes eastward for approximately 5100’ where workspace, wetland,
stream flagging and delineations and ID’s stopped. So TWS starts on top of the
existing pipeline in the center of the existing ROW. Note- existing pipeline is
recognized by a noticeable hump the majority of the existing pipeline across the
River and along the NJ existing ROW. Note a citizen off of Foster Hill said the
pipeline that’s just a few feet from his barn is less than a foot under the surface.
L4 W035-was part of Wetland Delineation Report (WDR) March 2011 but was
omitted from Notices Pa Bulletin (NPAB) Note my field observations identified L4W035 with it extending into existing permanent easement which is marked by stakes
with white/yellow flagging.
L4 W036-crossing length 504’ (NPAB) observations in field have wetland ID signs
L4 W036 at mp 0.17 and mp 0.35 or 0.18 miles which equals 950.40’ this was
confirmed with alignment sheets (PDF 20120808-5072 (274769000)) page 20/45 and
notes provided. “9+47 entered wetland L4-W036” “18+51 exited wetland L4W036” this information was included on stakes identifying TWS down the center of
existing 24” pipeline Note the first number represents 100’ increments from the start
of the NEUP so 9+00 to18+00 would be 900 ft

→
Permanent Existing Easement is 100’ at the start of the NEUP (mp 0.0) with flagging off the cleared existing
ROW and back into the trees on both sides but at TWS stake TWS 25+00 the Permanent Existing Easement
shrinks to 50’ or about the width of the cleared existing ROW. I believe the 100’ Permanent Existing
Easement was used for clearing on the 300 line also. Possibly this is allowing more trees to be cut with larger
ROW since they are taking 25’ of existing ROW which in some cases the EPE is located in the forested area
outside the cleared area.

Areas approaching S010 (Pinchot Brook) and east of S011 (UNT Pinchot Brook) before the Existing
Permanent Easement (EPE) is adjusted from 100’ to 50’ measurements from EPE to ATWS range up to 200’
Field measurements 1/30/13- south-north across ROW on DCNR lands (Delaware State Forests)
100’ to EPE + 53’ to center of pipeline + 50’ to northern EPE 200’ photo shows tape stretched out 200’ from
southern most flagging for TWS to the northern extent of EPE (white and yellow flagging) 25’ of EPE is in
forested area but still 175’ from northern edge of cleared ROW to back line of TWS.
DRN/1-30-13 Survey Pinchot 100_3082
Flagging stops before Dimmick Meadow and 2
UNT tributaries of Dimmick Meadow, this is
confirmed in TGP’s 1/28/13 through 2/3/13
Weekly Status Report “Environmental signage
has been installed from mp 0.0 to 1.00 to
mp1.50 to2.93” but skips over Dimmick
Meadow and its 2 tributaries. The wetland
delineation report of March 2011 identified 2
tributaries S013 and S013A but S013A got
eliminated in NPAB. I observed 2 distinct
stream channels during my field visit 1/30/13.
There was no environmental signage or clear
delineations of stream(s) or wetlands. The
alignment sheets indicate that W038 is entered
63+70 and exits at 66+69 or just short of 300’.
NPAB has a crossing width of 210’. The
alignment sheets show 2 distinct channels as
well as Google Earth Image within the
complex but only S013 noticed and referred to
as East Branch of Dimmick Meadow.
Notes from the top of alignment sheet (PDF
20120808-5072 (274769000)) page 21/45 for
East Branch Dimmick Meadow S013/W038

Similar disagreements with S012/W037 “Enter W037 at
55+04 and Exit W037 at 56+29” which is equivalent to 125’
NPAB has a crossing length of 72’ or a difference of 53’.

Joe Zenes Report 037

Tennessee Gas Pipeline NEUP (NJ)
Field Visit 2/08/13 Mt. Road AR 30.01

I visited the Montague section of the TGP NEUP using Mountain Road (AR
30.01) and accessed the proposed ROW approximately at mp 7.8 using Mr.
Merusi’s property as access. I walked to approximately mp 8.2. The TGP
weekly report on the NEUP dated 1/28/13 to 2/3/13 stated that
environmental signage was installed from mp 7.81-8.11. The table on right
is the notes at the top of the alignment sheet page 28/45 for this section.
These notes determine where to install resource signage.
At Mr. Merusi’s spring house was a Blue Waterbody Sign but no ID number
on it. During my survey and mapping in Sept. I identified this as S0105
ID Signage I observed 2/08/13
W110
W114
W115
W117
Missing
Missing
No ID (S105)
S106
S107A
S107B
S108
S018B (Incorrect)
S110
Missing
Missing
Missing

Signage locations on alignment sheets
W110
W114
W115
W117
W118 (4)
W119
Missing (sign no ID)
S106
Missing
S107B
S108
S018B
S110
S108A
S111A (2)
S111E

On September 30, 2012 since there were no coordinates or identification
numbers for this new ROW just MP numbers (mp 7.9-8.1) Appendix “D”
had 9 Waterbodies and “E” had 7 Wetlands in that 0.3 miles. I marked
locations using the surveyor’s flags marking the numerous streams and
wetlands in this 0.3 miles of new ROW. I identified 16 stream crossings and
7 wetlands. The 2 with (?) were labeled “L” but may been “C” The earlier
delineation flagging still in place indicated ID S018B as S108B which I
confirmed during the field visit.
Resources I mapped from 9/30/12 field visit using flagging along proposed
ROW
S105
S107(?)
S111A
S111F
W114

S106
S108
S111B
W110
W115

S107
S108A
S111(?)
W111
W118

S107A
S108B
S111D
W112

S107B
S110
S111E
W113

February 11, 2013

Here’s a partial copy of the alignment sheet for the Montague section off of Mountain Road. I walked
to where I could see the turn in the ROW (Heavy equipment crossing 5’ below grade) Note how
complex this section is. I observed and photographed 4 wetland signs and 7 Waterbody signs (one
w/no ID at spring house but believe its S105 (Sensitive Resource signage in place) Where there were
Wetland Boundary signs there were no delineation flagging and hard to tell where most started or
ended or how wide the crossing actually is. The permanent easements were also poorly marked.
The total footage from alignment sheet from S105 to W119 416+21 to 432+08=1587’ add up the
wetland footage from 7 wetlands W118 crossed 4 times)=785’ or just shy of 50% of total length are
wetland crossings plus from the alignment sheet there are 9 stream crossing with 11A being crossed 2
times. My observations are; this section is just about all wetlands from bottom of hillside to the TWS
for 0.3 miles and alignment sheets confirm at least half the distance is wetlands plus numerous streams.
FYI- I can count 8 different L4 W118’s on alignment sheet but failed to observe any resource signs
during my field visit on 2/08/13. The alignment sheet had 4 W118’s listed.
The approved access road AR 30.01 was installed but on the end where it meets the pipeline and not at
the intersection of Mountain Road and River Road…the coordinates are given at the end where it
meets the pipeline. I would hope these Environmental Inspectors would have the common sense to
place it at the turnoff of River Road and not where it meets the pipeline. Guess not?

Joe Zenes Report 037-1

Tennessee Gas Pipeline NEUP (NJ)
Field Visit 2/08/13 Mt. Road AR 30.01

February 12, 2013

Top left alignment sheets (PDF 20120808-5072 (274769000)) page 28/45 Top right-the TWS will come within
few feet of homes of Geo & Ruth Feighner and Emil & Mary Merusi. TWS stake in front of trees from the
Merusi home (top right) which is hidden under the canopy of trees on the alignment sheets and just a few feet
from Feighner’s barn bottom photos. The alignment sheet shows a 50’ TWS then a 50’ permanent easement and
then 2-50’ ATWS for a total of 150’ of tree clearing up on the steep slope behind the two homes. Note the
steepness in photo 100_3293 which will be leveled for “Temporary Work Space” and “Additional TWS”.

DRN/2-8-13 survey Mt Road 100_3228

DRN/2-8-13 survey Mt Road 100_3226

DRN/2-8-13 survey Mt Road 100_3293

Joe Zenes Report 037-2

Tennessee Gas Pipeline NEUP (NJ)
Field Visit 2/08/13 Mt. Road AR 30.01

February 12, 2013

This was where resource signage was installed back to back “Exit W117” and Waterbody no ID on sign but is a
small water fall over solid rock where the center of the pipeline will be installed (bottom photos with white
flagging) so 25’ on both sides will take it to the top to where the big rock sets (permanent easement
white/yellow flag on tree) disrupting the natural flow of this stream. Note wetland sign on slope 100_3269
DRN/2-8-13 Survey Mt. Road 100_3266

DRN/2-8-13 Survey Mt. Road 100_3269

DRN/2-8-13 Survey Mt. Road 100_3267

DRN/2-8-13 Survey Mt. Road 100_3268

Joe Zenes Report 037-3

Tennessee Gas Pipeline NEUP (NJ)
Field Visit 2/08/13 Mt. Road AR 30.01

February 11, 2013

Note top left photo Beech tree with white flagging is center of pipeline and 4 smaller streams come together to
form one right in the middle of the permanent easement also there’s a TWS at the point of confluence. Top right
is a TWS stake at the location of an unmarked spring. Bottom photos are where signage stops. Note how this
area has numerous springs forming small streams which are direct tributaries of the Delaware River.
DRN/2-8-13 Survey Mt. Road 100_3284

DRN/2-8-13 Survey Mt. Road 100_3259

DRN/2-8-13 Survey Mt. Road 100_3278

DRN/2-8-13 Survey Mt. Road 100_3279

Joe Zenes Report 037-3

Tennessee Gas Pipeline NEUP (NJ)
Field Visit 2/08/13 Mt. Road AR 30.01

February 11, 2013

Note active spring house with Sensitive Resource signage that will be in the permanent easement just uphill
from the center of pipeline. Waterbody signage with no ID number installed on center line of pipeline.
Wetland stakes in place without proper resource signage, stakes are marked 417+62 alignment sheets do not
indicate entering or exiting a wetland at that marker. Bottom right note Wetland Boundary signage leaning
against a rock up on hillside, no delineation flagging with signage
DRN/2-8-13 Survey Mt Road 100_3237

DRN/2-8-13 Survey Mt Road 100_3244

DRN/2-8-13 Survey Mt Road 100_3242

DRN/2-8-13 Survey Mt Road 100_3258

Joe Zenes Report 038

Tennessee Gas Pipeline NEUP (PA)
Firetower Road 2-12-13 Survey

February 13, 2013

The Pa. Bulletin Vol. 42, NO.49, December 8, 2012 Wetland Crossing # 35 L4 W041
has a crossing length of 22’. Photos 100_3328/100_3329 shows Wetland W041 spans
across the cleared ROW of Columbia Gas Pipeline where it intersects the Tennessee
Gas Pipeline NEUP. The alignment sheet for this section has wetland boundary signs
located at 95+14 Enter Wetland L4 W041 and 96+52 Exit Wetland L4 W041 (photo
100_3324) The distance on the alignment sheet using figures and diagram provided
has the crossing of 138’ considerable more than the 22’ listed on page 7481 of the Pa
Bulletin. Note photos are of W041, no photos of W040 no access.
L4 W40 (#34) to the west has a crossing length of 380’ listed in the Pa Bulletin, the
alignment sheet Enters Wetland L4 W40 at 88+42 and Exits L4 W040 at 93+79 or 537’
these figures listed on the alignment sheet are for placement of resource signage that’s
been installed by Environmental Inspectors as of TGP’s Weekly Report 1/28 2/3/13.
The crossing length for
DRN/Firetower Road Survey 100_3324 Looking West TGP
L4 W041 Pa. Bulletin is
22’ Alignment Sheet 138’
The crossing length for
L4 W040 Pa. Bulletin is
380’ Alignment Sheet 537’

Alignment Sheet Appendix C Page 21/45
CP11-161 20120808-5072 (27476900)

DRN/Firetower Road Survey 100_3328 Northwest view

DRN/Firetower Road Survey 100_3329 North view

Joe Zenes Report 039

Tennessee Gas Pipeline NEUP (NJ)
Field Visit 2/17/13 Mt. Road AR 30.01
Re-TGP weekly report on re-installed signage.

February 22, 2013

This information was sent to DRN staff in email 2/22/13 10:21 am.
Many of the resource signage is marked with mile posts (MP). The alignment sheets (Appendix C) use foot
markers i.e. 00+00 is the start of the NEUP a mile 5,280 feet would be 52+80. MP’s are not identified in the
field and can be much more inaccurate then foot markers
Map Appendix A shows the pipeline travels in a southwest direction in the mp 7.9-8.2 section in Montague NJ.
Table 1 on right is extracted from Appendix C alignment sheet 20120808-5072(27476900)
TGP’s weekly report February 21, 2013 responding to February 13, 2013 DRN letter states;
the direction of view in TGP photo #1 was north my observations would indicate a
southwest view looking into the sun with mountain on left side. In the description view of
stream S108B, photo shows two streams with signage but lacking signage on the other side
of the second stream in background.
TGP Photo #2 has a view more south than west (mountain on left) shadows indicate before
noon. View of wetland W110 and stream S105, I don't see a Waterbody sign marking
S105. Alignment sheets enter W110 at 416+29 and exit W110 at 416+94 or 65' long,
however alignment sheet also has an unidentified spring at 416+44 and S105 at 416+41 or
in between the wetland signage (see Table 1) photo shows one wetland sign and a
waterbody sign (blue sign in the back ground) facing towards the stream; my point is no
waterbody signage for the stream from the angle of TGP photo and should have a S0105
sign 12' (W110 416+29 S105 416+41) in front of the W110 and the S105 would be across
the stream if they used the foot markers to install the resource signage.
Note S105 flows from Mr.
Merusi's spring house that
has a yellow Sensitive
Resource sign posted at it.
DRN/2-17-13 100_3484
TGP Photo #3 S113A is not
listed in the notes on
alignment sheet for a
resource signage. 8.18 miles
equals 43190 feet or 431+90
Table 1 does not have S113A
listed at 431+90.
TGP Photo #4 No foot
markers on signage just MP 8.03 marker. Mile posts are not used in the field for installing
resource signage the alignment sheets use foot markers are on stakes marking every hundred
feet at the TWS so every hundred feet is a "TWS 00.00 TWS 01+00 TWS 02+00" stake that
is what is use in the field 8.03 = 42398’ or 423+98 alignment sheet has S108A listed at
423+88 10' feet can mean a lot over the course of miles of construction workspace that is
limited to 75' at resource locations.
TGP Photo 5-this sign is correct enter wetland W118 at 425+80 but alignment sheet has 3 other W118's that are
listed as the alignment map 20120808-5072(27476900) shows 8 different W118's in this 0.3 miles (mp 7.9-8.1).
Photo 6- I documented several different streams identified as S111A in the field alignment sheet has two listed.

Signage issues from field observations 2/17/13 after re-installment of resource signage by TGP.
Folder DRN/2-17-13 Signage Montague
100_3420-3421 Mud with rutting on access to pipeline 412+60 (Sediment issue at access road AR 30.01)
100_3422 Stake identifying placement for Wetland Sign 416+44 Alignment sheet has unidentified spring at that
location back of Wetland Boundary sign installed right next to it.
100_3423 Stake for Wetland sign 417+62 Alignment sheet has no resource at that location
100_3424 Waterbody sign S0107A with no location markers
100_3425 The other S107A with no location markers
100_3428 Pink flagging laying on the ground (initial survey marker) “L4 W111 start” my field observations
from 2-8-13 or 2-17-13 did not find signage installed for W111 (Enter at 419+64 Exit 420+53)
100_3429 Initial survey tape removed and discarded on ground, no way to double check signage with survey
markers and Resource signage in the field
100_3431 Wetland Boundary signage W114 422+80 mp 8.01
100_3432 Wetland Boundary signage W114 423+01 mp 8.01
Note foot markers indicate 21’ crossing with the same mp marker of 8.01 foot markers are what are
used in the field for installing signage mile posts are approximate and used for larger scale mapping
100_3433 Wetland Boundary signage W115 423+27 mp 8.02 (enter on alignment sheet)
100_3435 Wetland Boundary signage Enter W117 424+43 mp 8.04
100_3436 Wetland Boundary signage Exit W115 424+58 mp 8.02
100_3437 Wetland Boundary signage Exit W117 424+70 no mp marker (signage is installed on same stake as a
Waterbody sign facing intoW117)
Enter W115 at 423+27 mp 8.02 Exit W115 424+58 mp 8.02 foot markers indicate 116’ and mps are
the same mp 8.02.
Enter W117 424+43 mp 8.04 (in between Wetland Boundary foot markers for W115)
Exit W117 424+70 Note-mp for W117 is 8.04 (0.01 equals 52’) Enter and Exit W115 at mp 8.02
100_3440 Number of Waterbody signage scattered through this area
100_3441 Wetland Boundary signage W118 425+80 mp 8.06 (alignment sheet Exit W118 428+36 or 256’)
Exit W118 was not observed in field on 2-17-13
100_3442 Waterbody signage S108B mp 8.07 no foot markers on signage
100_3443 Permanent Easement stake 426+00 (used for my reference point in field)
100_3444 Waterbody signage S108B mp 8.07 different sign no foot markers
100_3446 Waterbody signage S110 426+63 mp 8.08 Alignment sheet has installation point at 426+73
10’ difference can mean a lot with tree clearing
100_3449 Waterbody signage S111A mp 8.10 no foot markers on signage
100_3450 Unidentified spring with no resource signage
100_3452-3453 Initial survey flagging for W118 on the ground with no Resource signage installed at location
100_3454 Location of initial survey flagging (pink flagging from previous photos 100_3452-3453
100_3455 Stream no Resource signage
100_3456 Initial survey flagging on the ground for S111A
100_3458 Waterbody signage S111A mp 8.10 no foot markers
100_3459 Waterbody signage S111A mp 8.11 427+98
100_3460 Waterbody signage S111A no mp or foot markers on signage
100_3461 Waterbody signage S111A no mp or foot markers on signage
100_3462 Waterbody signage S111A no mp or foot markers on signage (different than others has snow by it)
100_3463 Two streams without Resource signage
100_3464 Stream with no Resource signage
100_3465 Stream with no Resource signage
100_3466 Stream with no Resource signage
100_3467 Waterbody signage S112 no mp or foot markers not listed in Table 1 or on alignment sheet map

Signage issues from field observations 2/17/13 after re-installment of resource signage by TGP.
Folder DRN/2-17-13 Signage Montague
100_3469 Wetland Boundary signage Exit W118 429+82 mp 8.14
100_3470 Wetland Boundary signage Enter W118 429+70 mp 8.14
W118 was listed on alignment sheet 4 times for Resource signage (see descriptions of photos
100_3441 and 100_3452-100_3454) I only observed 3 Resource signs one entering at 425+80 with no
Exit signage observed, plus the one listed above with an Enter and Exit. I also observed initial survey
flagging on the ground with no Resource signage installed. Note Resource signage usually installed
on center line and does not accurately reflect the erratic nature of wetlands in the field. The W118 on
the alignment sheet shows a much larger wetland in that location than the 12’ at the center line.
100_3472 Waterbody signage S111E 430+48 mp 8.15 Alignment sheet does not show S111 only 7 tributaries
(W111A-G) S111E appears to be way upstream and separated from the other S111 tributaries.
100_3474 Wetland Boundary signage Enter W118 430+55 mp 8.15 I didn’t observe Exit signage for this W118
See comments for 100_3470 this would be an additional W118 with Enter signage but no Exit signage
100_3477 Waterbody signage STA 425++46 No Resource signage listed in Table 1 for this location
100_3478 Waterbody signage S108 no mp or foot markers on signage Note waterfall over solid rock at location
100_3479 Waterbody signage S108 no mp or foot markers on signage
100_3480 Waterbody signage S108 no mp or foot markers on signage
100_3481 Waterbody signage S108 no mp or foot markers on signage (S108 signage in 4 different locations)
100_3483 Permanent Easement flagging (yellow and white) removed and discarded on the ground
100_3484 Active spring house (S105) Sensitive Resource is in the Permanent Easement at mp 7.89
Conclusion: My field visit 2/17/13 reveals severe Resource signage problems from mp 7.89 to mp 8.15 or 0.26
miles which is approximately 1,372 feet. September 30, 2012 I mapped and identified resources in this area
using the initial survey flagging in place at that time. My field report 037 2/11/12 that was submitted to FERC
and ACOE along with a letter from Delaware Riverkeeper Network 2/12/13 contained a Table: Resources
mapped from 9/30/12 field visit. I identified 16 waterbody and 7 wetland crossings in this small section of
proposed ROW. Resource signage for many of these resources were not observed on 2/8/13 or on 2/17/13 this
after TGP personnel reinstalled and adjusted signage in this area. The signage in place is lacking important
information such as “foot markers” which are located on the alignment sheet and used for placement of signage
in the field. Some signage has mile posts (mp) but is an approximate marker used on larger maps and is not
represented in the field. Resources from my initial mapping are still missing. Signage is duplicated in the field
for single resources. Wetlands overlap in the field with other wetlands. No wetland delineations in the field. The
permanent easement markers and other initial survey flagging has been removed and discarded on the ground.
Resources observed in the field lack resource signage. On 2/20/13 the day before TGP’s weekly status report, I
was refused access to that area even though I have Emil Merusi’s permission to be on his land. 2/17/13 when I
took additional photos of signage issues with several TGP personnel on site, I was allowed complete access.
The alignment sheet map shows
how complex this area is with
many streams, springs and
wetlands in these 0.26 miles. Tree
cutting has begun in this area with
inadequate resource signage. It is
extremely important that all these
sensitive resources be correctly
identified, marked and delineated
in the field to assure that these
resources are restored to their preconstruction condition as required.

Joe Zenes Report 040

Tennessee Gas Pipeline NEUP (Pa.)
Field Visits 2/24/13 and 3/2/13 Evergreen Stream

March 3, 2013

2/24/13 Faith Zerbe is observed measuring from a white surveyor’s flag (CL 9/10/12) to center of the stream
(22’). Faith and I did a field visit to verify surveyor’s flagging was not installed along L4 S059C from my
previous field visit 2/19/13. No surveyor flagging or work space staking was observed except white surveyor’s
flagging marking a center line (CL). I revisited this area on 3/2/13 Temporary Work Space stakes with foot
markers were installed approximately every 100’ on both sides of the now cleared TGP ROW.

DRN/2-24-13 Evergreen Faith/100_3964
CL of pipeline to center of S059C is 22’

DRN/3-2-13 Evergreen/100_4225
TWS Stake 307+00 on opposite ROW from S059C

DRN/3-2-13 Evergreen/100_4213
TWS Stake 306+00 in center of stream

DRN/3-2-13 Evergreen/100_4216
Trees felled using TWS Stakes on both sides of the ROW

Page 2 a copied section of alignment sheet for this area adjacent to L4 S059C
CP11-161 8/8/12-20120808-5072(27476900) Appendix C Alignment sheets

Joe Zenes Report 041

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 8, 2013

March 7, 2013 I accessed TGP on DCNR property at the point where the 300 line ends and NEUP begins.
Tree cutters were just finishing, I heard them say that was the last tree and vehicles were gone when I
returned to parking location. Since I have been monitoring resource signage prior to tree cutting this area on
DCNR property is the only location where blue blaze marks and pink flagging is used to mark trees not to be
removed. This was not observed in any other locations through Pa or NJ that I visited since resource signage
was started. As reported in previous reports that surveying and signage installation was almost
simultaneously with tree felling activities. With a 5 week delay in the tree felling schedule, the surveying and
resource signage personnel had additional time to complete these important tasks for tree felling well ahead
of the tree cutters. The following photos of tree felling activities are taken on the 300 Line side of AR 10.
Each side of AR10 is now cleared for 250’ from tree line to TWS stakes on 300 Line and NEUP at AR10.
DRN Photo 100_4255 Tree with Blue Blaze cut

DRN Photo 100_4256 trees cut off
of permanent easement on 300 Line

DRN Photo 100_4254 location of tree on 300 Line side

DRN 100_ 4510 Duchess and trees cut outside
the ROW of the 300 Line west of the valves

Joe Zenes Report 041-1

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 8, 2013

March 7, 2013 I accessed TGP on DCNR property at the point where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient. With a 5 week delay in the tree felling schedule, the surveying and resource
signage personnel had ample time to complete these important tasks for tree felling well ahead of the tree
cutters. The following photos of tree felling activities are taken on the TGP at AR10. Each side of AR10 is now
cleared for 250’ from tree line to TWS stakes on both sides of AR10 and TWS extends approximately 450’
across AR10 into the 300 Line section. Note ATWS adjacent to both sides of W041 and large area at the end.
Google Earth image 9/12/12 is of where the 300 Line ends (mp 14.9) and the NEUP starts (mp 0.0) at AR10
(grey strip). November 6, 2012 measurements were taken at several locations with help by a volunteer monitor.
Wetland W041 boundary markers can be seen as black strips (E&S controls) measurements taken tree line to
tree line.
Table Field Measurements 11/6/12
Wetland W041
Westside of AR10
Eastside of AR10
Westside boundary 146’ Middle of hill at waterbar 200’ East of AR 10 200’
Across W041 103’
Top of hill at waterbar 200’
End of cleared ROW 235’
Eastside boundary 140’
West of AR10 200’
Existing ROW 45’

Report 041-1 Field Visit 3/7/13 AR 10 DCNR Property
Measurements are approximate taken with a 200 foot tape with exact locations of tree line varying. During the
construction phase of Loop 323/300 Line tree clearing extended approximately 300’ past the end of permitted
length (mp 14.9) across AR 10 into the NEUP section which was not approved at that time. The Google Earth
image shows the large area (200’ by 300’) east of AR 10 cleared as of 9/12/12.
TGP Environmental Construction Plans call for a workspace reduction of 75’ at wetland boundaries; however
measurements taken in the field on 11/6/12 had measurements of 146’ and 140’ at E&S controls still in place
marking wetland boundaries at W041 and 103’ across the center. Note the reason for E&S controls still in place
as of 3/7/13 on Loop 323/300 Line is it is still in “Temporary Condition” associated with construction 15
months after the pipeline went into operation November 2011.
Tree felling was just finishing on this section on 3/7/13. Temporary Work Space (TWS) for the NEUP extended
past AR 10 to the west to the first waterbar with additional trees being cut outside of the permanent easement of
the 300 Line. The eastside of AR 10 also had additional trees cut 50’ into the forest creating distances of 250’
on both sides of AR 10. So the 300 Line encroached into the NEUP with clearing and now the NEUP is
encroaching into the 300 Line felling trees outside the permanent easement for TWS beyond the current 200’
width before the recent tree felling. TGP Environmental Construction Plan states upland areas will typically
consist of 100’ wide corridor which will be 50’ of permanent ROW and 50’ of TWS and construction ROW in
Wetland and Waterbody areas will be 75’ wide (ECP 2.0 Site Description).
My field observations and measurements indicate the Row as it currently exists is much larger at W041 and AR
10 then the permitted width in the ECP 2.0 Site descriptions. With plenty of workspace already cleared TGP
encroached on the 300 Line and felled another 50’ x 150’ of trees for TWS outside of the Permanent Easement.
TGP encroached on the NEUP by approximately 300’ x 200’ during construction of the 300 Line and cut an
additional 50’ of trees for TWS for the NEUP project making the total width approximately 250’ of workspace.
DRN Photo 100_4501 looking North clearing is
approximately 250’ from TWS stake across ROW

DRN Photo 100_4520 looking Southeast across AR 10
TWS extends 50’ past the 300 Line Permanent Easement

Joe Zenes Report 041-2

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 9, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
The first wetland listed for the NEUP is L4 W035 and was identified in the Wetland Delineation Report
March 2011 and NJ Individual Freshwater Wetlands Permit October 2011. W035 is listed as “not impacted”
in the Wetland Delineation Report and NJ Wetlands Permit. Field observations confirmed the identity of
W035 and it is located adjacent just north of the permanent easement. The boundaries of W035 were not
clearly marked and difficult to tell how far it extends towards the existing ROW. Since surveying of
workspaces has been completed an ATWS is located on the north side of the existing 24” pipeline and just
west of where the pipeline enters W036 (9+47). Pre-construction monitoring of this section I have observed
and documented a moderate frequent flow down the ROW in the general area of this ATWS and the 2
wetlands W035 and W036. The surface flow enters Pinchot Brook (S010) in a relatively short distance.
Directly across from the ATWS are a TWS and an ATWS attached to the TWS. During a field visit 11/6/12
measurements were taken with the help of a volunteer measuring the existing permanent easement first and
then from TWS to the back of the ATWS. The distance between the permanent easements was 100’ and
TWS measured 153’ with an additional 25’(178’) for the second ATWS at this location in close proximity of
W035/W036 with the back edge relativity close to the open marsh of S010 downstream of the ROW.
In the first 900’ of the NEUP after tree felling was completed for this section there is a clearing for TWS
approximately 250’ wide by 450’ long encroaching into the 300 Line at AR10 and an area 178’ wide and
estimated to be more than 100’ long of TWS adjacent to W036 and close proximity to S010.
DRN Photo 100_4407 taken from
W035 across 178’ of ATWS/TWS

DRN Photo 100_4401 taken looking east
at 178’ of ATWS/TWS adjacent to W036

Joe Zenes Report 041-3

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 9, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
Approaching Pinchot Brook (S010) a No Refueling sign was installed in between W035 and W036. I visited
Pinchot Brook several times over the past year and observed and documented surface water flowing down
the existing permanent easement into Pinchot Brook from the west. Since resource signage is installed on the
center of the pipeline I don’t believe the installation of the Wetland Boundary sign for W036 accurately
represents the actual wetland boundaries in the field. My observations had surface water and saturated soils
closer to the TGP marker (orange and white post) in photo 100_3806 looking east. Note where the snow is
melted starting to the right of the No Refueling sign from water that comes to the surface and flows down the
existing ROW. Photo 100_3816 was taken looking west from the location of the Wetland Boundary signage
for W036. Note the pattern of the snow line; the indent by TGP marker can be seen in the top of photo
100_3816 with moderate flow and green vegetation beyond where Duchess is looking and consistent with
melted snow line east to Pinchot Brook.
Photos taken 2/23/13.

CP11-161 20120808-5072(27476900) Appendix C
The shaded area of alignment sheet is
W036 that has resource signage at 903’
apart. Pa Bulletin has a 505’ crossing of
W036 by TGP. The greenish area
(wetland area) in ROW just left and
outside of W036 shaded area would
support my conclusion that signage for
W036 is not accurately installed or
delineated with my field observations.

Joe Zenes Report 041-4

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 10, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
Resource signage for Pinchot Brook (S010) had been removed from its previously installed location. The
resource signage on 2/23/13 just prior to tree felling activities had signage back to back as were other
signage across Pinchot Brook which is associated with W036.A stake with TWS 11+00 remains in the
stream at the location. TWS within W036 expanded beyond the 75’ construction work area on eastside of
Pinchot Brook (see photo 100_4412). TWS stake in the middle Pinchot Brook and associated wetland W036.
DRN Photo 100_3812 pre-tree clearing

DRN Photo 100_4412 TWS stake in wetland
tree cutting in background beyond the 75’

DRN Photo 100_3814 TWS 11+00

DRN Photo 100_4415 TWS stake set in stream
stake installed on top of the 24” pipeline (yellow flag)

Joe Zenes Report 041-5

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 10, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
TWS was taken on the eastside of Pinchot Brook within the wetland boundaries. The additional workspace
extends past the 75’ work area for wetland and stream crossings. In the first 1100’ of the NEUP after tree
felling was completed for this section there is a clearing for TWS approximately 250’ wide by 450’ long
encroaching into the 300 Line at AR10 and an area 178’ wide and estimated to be more than 100’ long of
TWS on west side of S010, and on the eastside TWS is approximately 125’ by an estimated 100’
DRN Photo 100_4425 additional TWS within
boundaries of W036 (903’ crossing)

DRN Photo 100_4452 TWS adjacent to wetlands
and S010/S011 beyond the 75’ workspace

DRN Photo 100_4451 TWS outside the wetland
75’ workspace for wetlands and streams

DRN Photo 100_4470 Flagging can be confusing
after tree felling especially at resource locations

Joe Zenes Report 041-6

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 10, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
DCNR property is the only locations that had blue blazes and flagging on trees not to be cut. The following
photos are from the first 0.35 miles of the NEUP.
DRN Photo 100_3819 taken 2-23-13 (eastside of S010)

DRN Photo 100_ 4252 Blue Blaze Mark
tree outside permanent easement of 300 Line

DRN Photo 100_4420 taken 3-7-13

DRN Photo 100_4254 tree outside the permanent
easement Inspectors vehicle parked on AR10

Joe Zenes Report 041-6a

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property
Page 2

March 10, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
DCNR property is the only locations that had blue blazes and flagging on trees not to be cut. Photos of
corner trees on AR 10 on the 300 Line that were cut for the NEUP as TWS

DRN Photo 100_2144 taken 11-4-12
DRN Photo 100_1964 taken 10-11-12
DRN Photo 100_4504 taken 3-7-13

DRN Photo 100_4253 taken 3-7-13

Joe Zenes Report 041-7

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property

March 10, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
DCNR property is the only locations that had blue blazes and flagging on trees not to be cut. The following
photos are from the first 0.35 miles of the NEUP.
DRN Photo 100_4452 tree with pink flagging cut in
in TWS extending past 75’ within wetland boundaries

DRN 100_4451 Marked trees cut

DRN Photo 100_4462 tree with blue blaze and
pink flagging (oak in foreground)

DRN Photo 100_4467 blue blaze tree cut

Joe Zenes Report 041-7

Tennessee Gas Pipeline NEUP (Pa)
Field Visit 3/7/13 AR 10 DCNR property
Page 2

March 10, 2013

March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
DCNR property is the only locations that had blue blazes and flagging on trees not to be cut. The following
photos are marked trees cut from the first 0.35 miles of the NEUP.
DRN Photo 100_4471

DRN Photo 100_4474

DRN Photo 100_4477

DRN Photo 100_4475

Joe Zenes Report 041-7

Tennessee Gas Pipeline NEUP (Pa)
March 10, 2013
Field Visit 3/7/13 AR 10 DCNR property
Page 3
March 7, 2013 I accessed TGP on DCNR property at the location where the 300 line ends and NEUP begins.
Since I have been monitoring resource signage prior to tree cutting this area on DCNR property is the only
location where blue blaze marks and pink flagging was used to mark trees not to be removed. This was not
observed in any other locations through Pa or NJ that I visited since resource signage started. As reported in
previous reports that surveying and signage installation was almost simultaneously with tree felling activities
and was inaccurate and deficient.
The marked trees that were cut are from what I observed surrounding Pinchot Brook and associated wetland
W036. No way to be sure how many other marked trees got cut, blue blazes may be buried under trees. If
this marked area has this much irresponsible cutting practices, how many perimeter trees have been cut
where there has been inadequate resource signage and perimeter flagging documented on the NEUP.
DRN Photo 100_4479

DRN Photo100_4483 Pink flagging around tree

DRN Photo 100_4480 Flagging on cut tree

DRN Photo100_4499 Pink flagging on ground stump
out of line with pink flagging marking boundary

Joe Zenes Report 042

Tennessee Gas Pipeline NEUP (Pa)
S011 Tributary of Pinchot Brook (EV)

March 11, 2013

Resource signage for S011 does not accurately show its location in the field. S011 flows onto the ROW and
then follows ROW to Pinchot Brook. The stream channel appears to be changed by the existing original
pipeline now flowing down the ROW.
DRN Photo 100_3075 taken 1-30-13

DRN Photo 100_4413 S011 entering S010
Looking east across Pinchot Brook taken 3-7-13

DRN Photo 100_ 3915 taken 2-23-13

DRN Photo 100_4438 S011 flowing down ROW
Looking west towards Pinchot Brook taken 3-7-13

Joe Zenes Report 050

Laurel Swamp Brook
Isolated wetlands W044-W045

March 14, 2013

Photos taken 12-16-12 of workspaces surveyed but before resource signage was installed and wetlands
identified but not clearly delineated. Wetlands W044-W045 are listed as Isolated Wetlands “Not crossed by
pipeline in workspace only”. Field observations and documentation shows these wetlands are associated with
Laurel Swamp Brook (S020). Photo 100_2805 has wetland identification flagging (pink/black) hanging in
foreground with S020 to the left. DRN volunteer standing next to mature oak tree in photo 100_2816 with
wetland flagging hanging in foreground in TWS space. The bottom photos show W044 in ATWS/TWS
corner markers can be seen in the background. My observations indicate these two wetlands are connected
and are associated with S020 and not isolated as listed in Wetland Delineation Report March 2011.
DRN Photo 100_2805 Eastside of Laurel Brook

DRN Photo 100_2817 W044

DRN Photo 100_2816 W045

DRN Photo 100_2818 W044

Joe Zenes Report 043-3

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”

March 25, 2013

March 22, 2013 I accessed Deep Brook (S045) and UNT of Deep Brook
(S045A) from Route 84 and followed construction ROW east towards
Crawford Branch (S046). W091 is adjacent to W090 the partial notes are
from the alignment sheet (20120808-5072 (27476900)) page 23/45 shows
that W090 does not extend to the west bank of Deep Brook S045 and does
not have S045A listed as a TGP crossing. Field observations has W091
extending to the east to foot marker 194+00 connecting these associated
wetlands and waterbodies for approximately 200’ to the top of west bank S045 at 192+12. Pa Bulletin
12/8/12 has a combined total crossing width of only 61’ permitted for these 4 resources. No field
delineations for W090/W091 other than resource signage along the northern edge of ROW.
DRN Photo100_4758 W091 west boundary

DRN Photo 100_4761 looking west towards W090/S045
Note green/blue signage towards stream stake is 193+00.

DRN Photo100_4765 looking west from east boundary W091

DRN Photo 100_4767 194+00

Joe Zenes Report 043

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”

March 11, 2013

Table 4.3-2 Wetland Delineation Report March 2011
Resource ID
W035
W040
W041
W044
W045
W092
W093
W094
W101
Isolated WL
S013A
S014
S015
S017

Mile Post
Mp 0.16
Mp 1.73
Mp 1.81
Mp 2.86
Mp 2.89
Mp 3.86
Mp 3.91
Mp 3.97
Mp 5.11
Mp 5.70
Mp 1.22
Mp 1.91
Mp 2.04
Mp 2.02

Comments
Not impacted
Isolated wetland feature
Isolated wetland feature
Isolated wetland feature/not crossed by pipeline in workspace only
Not crossed by pipeline in workspace only
Not impacted
Not crossed by pipeline in workspace only
Isolated not impacted
Not impacted
Isolated wetland mapped by FZ/JZ 8/24/12
Associated with W039 not crossed in workspace only
Doesn’t cross pipeline in workspace only
Adjacent to W042/not impacted
Adjacent to W042/not impacted

1) W035 not delineated is adjacent to an ATWS and close proximity to Pinchot Brook Complex
2) W040 is a 380’ crossing near Vantine Creek upstream from Milford’s water supply
3) W041 intersects CGP and field observations have it longer than the 22’ listed and upstream Vantine Creek
4) W044 associated with Laurel Brook (EV) not delineated during tree felling 2/15/13
5) W045 associated with Laurel Brook (EV) not delineated during tree felling 2/15/13
6) W092 associated with Deep Brook (EV) not delineated during tree felling 2/15/13
7) W093 not crossed by pipeline in workspace only (not visited by DRN staff)
8) W094 Isolated not impacted (not visited by DRN staff)
9) W101 Not impacted but associated with W102, S056, S057 and S058 complex of streams and wetlands
10) Isolated wetland mapped by FZ/JZ 8/24/13 No signage or delineated prior to tree felling 2/24/13
11) Tributary of Dimmick Meadow (EV) not crossed in workspace only (2 streams cross pipeline in field)
12) S014 doesn’t cross pipeline in workspace only/associated with W042
13) S015 Adjacent to W042 part of the Vantine complex feeds Milford’s water supply
14) S017 Adjacent to W042 part of the Vantine complex feeds Milford’s water supply
15) ATWS on stream bank of Vandermark Creek (EV)
Table 2.2-8
16) S059C is an UNT of the Delaware River not Cummins Creek
17) S059C crosses pipeline multiply times (stream parallels pipeline with TWS stake in stream)
18) S059 is an UNT of the Delaware River not Cummins Creek
19) Rosetown Creek is not crossed by the pipeline is enters the Delaware River 2 miles north

Table 2.2-8 Waterbodies Associated with the NEUP in Pa. (NJ FFW permit) October 2011

Joe Zenes Report 043-1

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”

March 25, 2013

March 22, 2013 I accessed the UNT (S059) of the Delaware River from Route 84 to where TGP crosses
S059. After tree felling was completed a number of trees and logs still remain in the steep gorge of S059. On
the south side of S059 TGP’s construction ROW parallels S059C with trees cut right up to the stream’s
channel which is a steep slope draining down to S059C which TGP crosses further upstream.
No signage or identification of a wetland Faith Zerbe and I mapped on 8/24/12 where TGP crosses S059C.
DRN Photo 100_4705 looking south
S059C is on right of tree clearing

DRN Photo 100_4710 felled trees in S059 gorge

DRN Photo 100_1413 8/24/12 Wetland identified
in field but not listed in TGP permits/plans

DRN Photo100_4721 volunteer looking across S059 at
S059C with tree felling paralleling stream on right

Joe Zenes Report 043-2

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”

March 25, 2013

March 22, 2013 I accessed Deep Brook (S045) and UNT of Deep Brook (S045A) from Route 84. TGP
crosses S045/S045A. S045A is a small stream parallel to S045 at the crossing and is associated with W090.
W090 is listed as a 21’ wide crossing spanning both sides of S045 which is listed as a 20’ wide crossing.
Alignment sheets (20120808-5072 (27476900)) does not show W090 extending to the west of S045 or show
S045A which does not have resource signage at TGP crossing. No delineation of W090 in the field
confusing where W090 ends or where S045A begins but W090 is much larger than 21’ wide crossing or a
foot wider than S045 crossing width of 20’.

DRN Photo 100_4734 S045A no resource signage DRN Photo 100_4737 S045A buried under felled trees

DRN Photo 100_4742 W090 signage west side of S045 DRN Photo 100_4744 signage on east side of S045
Same ID for W090 on both sides of S045 with no field delineation other than the resource signage

Joe Zenes Report 043-4

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”

March 25, 2013

March 22, 2013 I accessed Deep Brook (S045) and UNT of Deep Brook (S045A) from Route 84 and
followed construction ROW east towards Crawford Branch (S046). W093 is listed as “not crossed by
pipeline workspace only”. I believe an unidentified stream exiting south of TGP’s ROW is connected to
W093 under the pile of felled trees. Field observations has surface water downhill from W093 resource
signage crossing woods road in TGP’s ROW and exits as an unidentified stream. No field delineations for
W093 and no identification for the stream exiting ROW however I believe they are connected crossing
TGP’s ROW.

DRN Photo 100_4836 view northeast

DRN Photo 100_4833 view northeast

DRN Photo 100_4787 surface water crossing ROW

DRN Photo 100_4788 view southwest

Joe Zenes Report 043-4a

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”
Page 2

March 25, 2013

March 22, 2013 I accessed Deep Brook (S045) and UNT of Deep Brook (S045A) from Route 84 and
followed construction ROW east towards Crawford Branch (S046). W093 is listed as “not crossed by
pipeline workspace only”. Photo100_4792 shows Duchie drinking surface water at uprooted tree where
photo 100_4796 shows volunteer standing between resource signage for W093 and uprooted tree with
surface water flowing into ROW above where it crosses woods road on page 1 photo 100_4787 “surface
water crossing ROW”. Field observations has surface water extending outward from resource signage for
W093 and that W093 does cross into ROW and is larger than signage indicates and impacted by pipeline.

DRN Photo100_4792 Duchie drinking surface water

DRN Photo 100_4798 surface water
clearly flowing into ROW

DRN Photo 100_4796 west view of uprooted tree

DRN Photo 100_4800 surface water
above the wetland boundary signage

Joe Zenes Report 043-4b

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”
Page 3

March 25, 2013

March 22, 2013 I accessed Deep Brook (S045) and UNT of Deep Brook (S045A) from Route 84 and
followed construction ROW east towards Crawford Branch (S046). W093 is listed as “not crossed by
pipeline workspace only”. Photos 100_4825 and 100_4775 note contrast between open clearing and forested
wetland. Photos 100_ 4813 and 100_4810 has pink and black wetland delineation flagging in the middle of
ROW tree felling with no resource signage or other identification associated with flagging.
DRN Photo 100_4825 W093 flowing into ROW

DRN Photo 100_4813 unidentified wetland in ROW

DRN Photo 100_4775 unidentified stream
flowing out of ROW view south from ROW

DRN Photo 100_4810 wetland flagging (pink/black)
in the middle of ROW west of Crawford Branch

Joe Zenes Report 043-5

Tennessee Gas Pipeline NEUP (Pa)
Workspaces and Wetlands “Not impacted”

April 2, 2013

March 24, 2013 I accessed TGP through land owner’s property west of Vandermark Creek (S019) in Milford
Township. Laurel Swamp Brook (S020) has 3 wetlands associated with it W043, W044 and W045 with only
W043 listed as impacted. Field observations before and after tree felling indicates wetlands W044 and W045
are crossed by the pipeline and will be impacted. They are listed as “isolated” but field observations show
they are just upstream and have a hydrologic connection with Laurel Swamp Brook.
DRN Photo 100_4862 W043 extends across S020

DRN Photo 100_4874 Cut trees piled in W044

DRN Photo 100_4863 East view wetland signage
continuing upslope of S020 along existing ROW

DRN Photo 100_4882 West view W045

Joe Zenes Report 043-5a

Tennessee Gas Pipeline NEUP (Pa)
April 2, 2013
Workspaces and Wetlands “Not impacted”
Page 2
March 24, 2013 I accessed TGP through land owner’s property west of Vandermark Creek (S019) in Milford
Township. Laurel Swamp Brook (S020) has 3 wetlands associated with it W043, W044 and W045 with only
W043 listed as impacted. Field observations before and after tree felling indicates wetlands W044 and W045
are crossed by the pipeline and will be impacted. Wetland boundary signs are adjacent to existing ROW
where wetlands delineation and observations show they are also physically on opposite side of ROW. They
are listed as “isolated” but field observations show they are just upstream and have a hydrologic connection
with Laurel Swamp Brook. W044 is buried under felled trees and can’t be physically located.
DRN Photo 100_4896 W045

DRN Photo 100_4903 W045 Delineation Flagging

DRN Photo100_4900 W045 Workspace in wetland

DRN Photo 100_4905 W045 Flowing into ROW

Joe Zenes Report 053

Tennessee Gas Pipeline NEUP (NJ)
Workspaces and Wetlands “Not impacted”

April 7, 2013

April 6, 2013 I accessed TGP in High Point State Park at Sawmill Road. Silt fencing barriers are lining the
road, I believe they are the “exclosures” to keep turtles and other amphibians out of the construction work
areas as they come out of hibernation. The tree clearing where TGP crosses Sawmill Road on the Westside
measured over 200’. They cleared a whole new ROW to the south of the existing line instead of paralleling
the 24” line as shown in the alignment sheet 20120808-5072(27476900) page 34/45 below. The alignment
sheet shows a very narrow workspace with the 30” line next to the existing 24” line.

Photo 100_4955 shows the existing 24” line on the other side of my car and a 200’ tape measurer stretched
out to its maximum length. Photo 100_4983 shows the existing ROW to the far right of photo the 24” line is
on the other side of my car. TGP cut a “new” ROW (estimate 100+ feet and several hundred feet deep) off
the existing ROW leaving a narrow strip of trees where the alignment sheet shows the narrow construction
ROW. The alignment sheet shows the 30” line to the north of the big bend of Big Flat Brook (S005) but it is
actually to the south and approximately 100’ wide where it crosses the Big Flat Brook.
DRN Photo 100_4955 looking north Sawmill Rd

DRN Photo 100_ 4983 looking west across Sawmill Rd

Joe Zenes Report 053-1

Tennessee Gas Pipeline NEUP (NJ)
Workspaces and Wetlands “Not impacted”

April 9, 2013

April 6, 2013 I accessed TGP in High Point State Park at Sawmill Road. Silt fencing barriers are lining the
road, I believe they are the “exclosures” to keep turtles and other amphibians out of the construction work
areas as they come out of hibernation. The tree clearing where TGP crosses Sawmill Road on the Westside
measured over 200’. They cleared a whole new ROW to the south of the existing line instead of paralleling
the 24” line as shown in the alignment sheet 20120808-5072(27476900) page 34/45 below. The alignment
sheet shows a very narrow workspace with the 30” line next to the existing 24” line.
Notes alignment sheet
FWW Permit Environmental Report October 2011 Appendix C Table 2.2-9
“Waterbodies associated with the NEUP in NJ Loop 323” has L4 S005 Big Flat
Brook mp 13.13 associated with W014. Table 2.3-7 “Wetlands associated with the
NEUP Loop 323” does not have L4 W014 listed as a crossing but is shown on
alignment sheet and crosses the pipeline ROW.
Alignment sheet also shows L4 W024 is entered at 693+61 and exits at 695+14
Table 2.3-7 does not list L4 W024 as being in the project area.
L4 W013A has resource signage in the field but not in table 2.3-7 or on the
alignment sheets.
Resource signage in place and on the alignment sheet for S004 but not listed in
Table 2.2-9 of FWW Permit

DRN Photo 100_4952 W024 Wetland Boundary
W024 is not listed in Table 2.3-7 FWW Permit

DRN Photo 100_4984 S004 Waterbody
S004 is not listed in Table 2.2-9 FWW Permit

DRN Photo 100_4979 W013A Wetland Boundary
W013A is not listed in Table 2.3-7 or alignment sheet

DRN Photo 100_4983 “New” ROW
South of Existing ROW-Construction area >200’
View looking west across Sawmill Road
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Resource ID
L4 W060A
L4 W060B
L4 W060
L4 W061
L4 W110
L4 W111
L4 W114
L4 W115
L4 W117
L4 W118
L4 W112
L4 W119
L4 W121
Weider Road
L4 W057
L4 W033
L4 W065
L4 W058
L4 W059
L4 W075
L4 W076
L4 W077
L4 W063
L4 W063D
L4 W078
L4 W030
L4 W031
L4 W025
L4 W026
L4 W027
L4 W028
L4 W029
L4 W032
L4 W022
L4 W021
L4 W020
L4 W019
L4 W018
L4 W017
L4 W016
L4 W015
L4 W013
L4 W011
L4 W009

Tennessee Gas Pipeline NEUP (NJ)
April 8, 2013
FWW Permit October 2011
Table 2.2-7 Wetlands associated with NEUP in NJ-Loop 323

Mile Post
7.25
7.30
7.32
7.37
7.88
7.95
8.01
8.03
8.04
8.07
8.13
8.18
9.20
9.43
9.56
9.67
9.82
9.91
10.04
10.24
10.35
10.43
10.49
10.56
10.67
10.96
11.31
11.45
11.6
11.83
11.89
11.93
12.21
12.32
12.50
12.63
12.68
12.81
12.90
13.10
13.26
13.90
14.12

Comments
Associated with S050
Isolated wetland/not crossed by wetland (?) in workspace only
Associated with S030
Associated with S032
Crossing length 5’
Crossing length 0’
Crossing length 0’
Crossing length 6’
Crossing length 0’
Crossing length 68’
Crossing length 1’
Crossing length 0'
Crossing length 198’
Crosses road then goes through Montague pipeyard
Crossing length 289’
Crossing length 106’
Crossing length 48’
Crossing length110’
Crossing length 175’
Associated with S034, S034A, S034B, and S034C
Isolated wetland feature/Not crossed by pipeline in workspace only
Associated with S034, S034A, S034B, and S034C
Crossing length 366’
Crossing length 6’
Associated with S040
Crossing length 229’
Crossing length 244’
Crossing length 207’
Isolated wetland feature/in workspace only
Associated with Shimers Brook
Isolated wetland feature/in workspace only
Crossing length 250’
Crossing length 62’
Not impacted
Crossing length 410’
Associated with S006
Not crossed by pipeline in workspace only
Not crossed by pipeline in workspace only
Isolated wetland feature
Crossing length 639’
Associated with S005
Crossing length 484’
Associated with S003
Associated with S002/S002A

Resource ID
L4 W008
L4 W008A
L4 W005
L4 W003
L4 W002A
L4 W002

Mile Post
14.24
14.25
14.88
15.50
15.56
16.04

Comments
Not crossed by pipeline in workspace only
Workspace only
Not crossed by pipeline in workspace only
Not crossed by pipeline in workspace only
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Tennessee Gas Pipeline NEUP (NJ)
Workspaces and Wetlands “Not impacted”

April 9, 2013

FWW Permit October 2011
Table 2.2-9 Waterbodies associated with NEUP in NJ-Loop 323
Waterbody
ID
L4 S049
L4 S050
L4 S030
L4 S105
L4 S106
L4 S107B
L4 S108A
L4 S108
L4 S108B
L4 S110
L4 S111A
L4 S111A
L4 S111E
L4 S114
L4 S033
L4 S036
L4 S008
L4 S034A
L4 S034B
L4 S035
L4 S035C
L4 S035B
L4 S040
L4 S062
L4 S006
L4 S005
L4 S003
L4 S002
L4 S001
L4 S075

Waterbody
UNT Delaware River
UNT Delaware River
Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
UNT of Unnamed Backwater
TGP Crosses Weider Road
UNT Shimers Brook
Unnamed pond
Holiday Lake
UNT to Shimers Brook UNT
UNT to Shimers Brook UNT
Shimers Brook
UNT to Shimers Brook UNT
UNT to Shimers Brook UNT
Shimers Brook
Shimers Brook UNT
Parker Brook
Big Flat Brook
Big Flat Brook UNT
UNT to Big Flat Brook UNT
Clove Brook UNT
UNT Papakating Creek

Mile
Posts
6.57
7.24
7.32
7.89
7.91
8.00
8.03
8.04
8.07
8.08
8.10
8.10
8.15
8.38

Timing
restrictions
N/A
N/A
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1

9.44
9.93
10.01
9.98
10.02
10.34
10.35
10.36
10.56
11.64
12.47
13.13
13.91
14.14
14.63
15.59

March16-Sept 14
July 1-May 1
July 1-May 1
March16-Sept 14
March16-Sept 14
March16-Sept 14
March16-Sept 14
March16-Sept 14
March16-Sept 14
March16-Sept 14
March16-Sept 14
July 1-May 1
July 1-May 1
July 1-May 1
July 1-May 1

Comments
Backwater area of Delaware River
Associated with W060A
Associated with W060
Associated with W110
Associated with W112/W113
Associated with W115
Associated with W115/W116/W117
Associated with W118
Associated with W118
Associated with W118
Associated with W118
Associated with W118

Associated with W057

Associated with W075
Associated with W075
Associated with W077
Associated with W077/Workspace only
Associated with W077/Workspace only
Associated with W078
Associated with W020
Associated with W014
Associated with W011
Associated with W009/S002A/S002B
Associated with W007
Associated with W002A
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Tennessee Gas Pipeline NEUP (NJ)
Adjustment in the Length of Pipeline Loop 323

April 9, 2013

The attached table and Loop 323 section are from the Environmental Assessment.
Note in Table 2.4.3-1 High Point State Park starts at MP 10.0 also in the attached paragraph 323 Loop.
The FWW Permit Table 2.2-9 Waterbodies Associated with the NEUP in NJ-Loop 323 has L4 S008
(Holiday Lake) in High Point Country Club a private development and golf course at MP 10.1…
MP 10.01 would put Holiday Lake in High Point State Park approximately a mile away.
That would put L4S034A/W034B (several wetlands also) on the golf course and in Holiday Lake in the
FWW Permit. 0.10 mile is 528’ so they would come out of Holiday Lake at approximately mp 10.20 .

Joe Zenes Report 057

Tennessee Gas Pipeline NEUP (NJ)
Construction in Timing Restriction Areas

May 19, 2013

May 17, 2013 I visited land adjacent to TGP’s ROW from the end of Mountain Road in Montague
NJ. DRN representatives have written permission to access these properties adjacent to the ROW.
This section of pipeline has several sensitive resources that are UNTs of Unnamed Backwater of the
Delaware River and have “Timing Restrictions” for construction activities. The Timing Restrictions
are July 1-May 1 when “construction activity can occur”. Resource signage has been a continual
problem in this area with several reports filed with inadequate with incomplete information.
1) The wetland delineation report Appendix “D” has 11 UNT to Unnamed Backwater of
the Delaware River listed under Waterbody Name with no ID numbers assigned to them.
Appendix “E” Wetlands lists 9 wetlands with no ID numbers assigned to them.
This is consistent with Tables 2.2-7 and 2.2-9 of the FWW Permit October 2011
2) September 29, 2012 I performed a survey of these waterbodies/wetlands using a GPS
unit I mapped 25 resources identifying them by ID numbers using blue survey flags in the
field, 16 waterbodies and 9 wetlands. See Report 022
3) Below is from the FWW Permit under Endangered and Threatened Special Conditions
and has 31 Delaware River tributaries no wetlands listed.
#2

See Picasa Album “Inadequate Signage” for condition of Resource Signage after “Tree Felling” and
prior to this stage of construction.
The rock construction entrance off of Mountain Road is a fine crusher dust which I don’t believe
meet specifications for size of rock that is required. The crusher dust does nothing to help remove
mud/dirt from the tires of construction vehicles and resulted in dust particles to enter the air when
trucks entered and left the site.
Picasa album Construction activity Merusi P1000650, 652, 653, 654, 655
Grading and clearing was taking place from the access road along the ROW towards Weider Road.
Two pieces of equipment were operating in the ROW; a skidder and an excavator with logging and
dump trailer trucks entering and exiting the site. The excavator was removing stumps, piling brush
and tree debris as timber mats were being laid. The operator’s vehicles were parked on the ROW in
front of Mr. Merusi’s backdoor, one pickup had a fuel tank on the back. I didn’t observe any special
areas for fueling especially with secondary spill containment areas. No supervisor/inspector on site.

Picasa album Construction activity Merusi P1000639-647
Perimeter E&S silt fence had been partially installed along the west or downhill side of the site but
no controls where logs and debris were being staged for loading and transportation from the site. A
skidder would take the pre-fabricated timber mats along the travel way and dropped them and then
grab trees to haul back to the staging area. The uphill side lacks adequate E&S controls as is where
the workspace is where these temporary bridges are being installed. I observed the excavator
grubbing up this soil and just laying the timbers on the fresh soil with root and tree debris then
packing it down banging it with the bucket. They had a couple resources staked out with a mix of;
single layer of silt fencing, hay bales, some staked some not, fabric under some of the timbers with
plywood side boards but limited protection to the waterbodies with all the open ground. I observed
only the two equipment operators on site crossing these highly sensitive resources.
Picasa Album Signage
Waterbody L4 S105 flows from a fresh water spring house that’s associated with L4 W110 wetland.
Photos P1000516-521 627-633 shows the current condition of these 2 Sensitive Resources;
1) Timber bridge installed with sideboards but single layer of silt fencing,
downstream side encloses the wetland but does not allow for the outlet of S105.
2) I didn’t observe S106 or signage for it.
3) I observed signage for S107C but is not listed on FWW Permit 2011
4) The area ahead of the excavator had signage still trashed under the trees
5) E&S controls appear to be installed after the earth disturbance while clearing/grubbing
6) One wetland area had un-staked hay bales in disturbed soils
7) The grading appears to be eliminating and alternating this series of Sensitive Resources
Picasa Albums Stream and Pond
Photos of waterbodies adjacent to or just in front of the active construction equipment and pond
photos show where a slight light coloring in the inlet to the pond and contributing waterbodies. Note
the weather has been extremely dry so very little problems with sediment other than dust particles.
Conclusion:
My observations reveal poor use of BMP’s in an area that the FWW Permit states TGP “must
employ the most stringent E&S controls available to ensure that there is NO increase in sediment
and turbidity downstream of the construction site.” I don’t believe that crusher dust is an approved
E&S method (stone size) at the construction entrance. The amount of un-stabilized soil is certainly a
pollution threat to these sensitive resources of the Delaware River. I believe construction activity is
continuing is this area with timing restriction with clearing/grubbing and grading going on in and
along these sensitive resources.
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Tennessee Gas Pipeline NEUP (NJ)
L4 S035 Shimer Brook HPSP

May 22, 2013

Picasa folder 5-21-13 Shimer Brook HPSP
I accessed L 4 S035 Shimer Brook in High Point State Park to find trenches open prior to pipe
being delivered to ROW. There is considerable amount of disturbed soils without temporary
stabilization allowing for possible sediment to enter the stream. The stream bank has been graded
and cut down for easier access for construction equipment along ROW.
The ECP section 5.13.1.5 Clearing/Grading states; if “grading is necessary to install equipment
bridges, the exposed soils shall be immediately stabilized”.
The equipment bridge E&S controls are in need of repairs; sections of side boards are missing,
the ends of equipment bridge have inadequate E&S controls and can be potential areas for
sediment to enter the stream.

Joe Zenes Report 059

Tennessee Gas Pipeline NEUP (NJ)
Draining Wetlands HPSP

May 23, 2013

Picasa folders 5-22-13 Wetlands HPSP
Picasa folders 5/22/13 HPSP Draining Wetlands /5/22/13 Draining Wetlands 2nd one
I accessed L 4 S035 High Point State Park from Ridge/Sawmill Roads to find trenches open prior
to pipe being delivered to ROW. There is considerable amount of disturbed soils without
temporary stabilization allowing for possible sediment to enter the stream. There are 2 trenches
dug below wetland areas that are filled with water and overflowing at bottom of the trench.
Picasa folder 5/22/13 Solid Cribbing across W020/S006
Additional timber cribbing installed across Parker Brook S006 and associated wetland W020
(663’ crossing)…timbers coated with sediment, no sideboards on equipment bridge. Additional
timbers appear to be damming up wetlands/stream. It doesn’t appear the west side of wetland has
cement coated pipes…plain coated pipes extend into wetlands on west side.
Picasa folder 5-22-13 Ridge Rd crossing
The road has mud on it several hundred ft past the crossing, pipe trucks and the like enter ROW
off of Sawmill drop their loads and proceed to Ridge Road and turn right to keep construction
vehicles moving. The Porto John sits on ATWS TGP cut a perfect mature White Oak down for
sitting a Porto John stump still visible…HPSP they area supposed to conserve tree cutting they
have a zero net lose of trees. Open pits lacking adequate safety fencing along a State Park Road
with Holiday weekend approaching. The worker is cleaning the tracks of the excavator in the
wetland area with bucket lifting the machine is on the existing pipeline. Again considerable
amount of workspace at Ridge Road.
Picasa folder 5-22-13 Wetland Disturbances
Wetland disturbance on both sides silt fencing in W020. Timber mats are laying on the wetland
soils cause mud to ooze up and splash onto the silt fencing in W021 when equipment drives over
it causing muddy water to flow through wetland.
Picasa folder 5-22-13 Sawmill Road crossing
A complete new ROW was cleared even though the new pipe is crossing under the next to the
existing pipeline. I believe several wetlands have be compromised and not listed on the FWW
permit. Resource signage was in place and not on the FWW permit in this area. The large
disturbance is located along S005 Big Flat Brook that has the July 1-May 1 timing restrictions.
Open pits from the boring with inadequate fencing along the State Park Road on a Holiday
weekend. Top soil looks like wetland soils grubbed up…appears to have a considerable amount
of tree debris mixed in. Other photos show the additional construction workspace/ROW where it
co-locates with the existing pipeline further to the west.

Picasa folder 5-22-13 inadequate E&S controls
Hay bales are not staked down, wetland resource signage missing and stake knocked down.
Several areas have rocks against silt fencing. Green filter socks don’t appear to have adequate
compost in them. There are many locations for sediment to enter wetlands from timber bridges.
Below are the alignment sheets for 5-22-13 Report 059
Appendix C alignment sheet page 33/45 Parker Brook west to Ridge Road crossing.

Appendix C alignment sheet page 34/45 Parker Brook/W020 east to Sawmill Road crossing

The look down showing 75’ workspace at Sawmill Road crossing page 34/45

August 2, 2013
Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.
Washington, D.C. 20426
Re: Tennessee Gas Pipeline Company, L.L.C., Docket No. CP11-161-000
Northeast Upgrade Project – Refueling within 100’ of a wetland
Dear Ms. Bose,
Delaware Riverkeeper Network (DRN) is submitting a complaint regarding observations of pipeline
construction equipment refueling operations occurring within 100’ of a high quality wetland. The
fueling activity took place on the Tennessee Gas Pipeline (TGP) Northeast Upgrade Project Loop 321 off
of Westcolang Road (Pike County, PA). This is a follow up in writing of the original incident shared with
Commission staff on July 18, 2013. Commission staff provided the concern to TGP and TGP responded to
the concern in their subsequent weekly report. DRN believes TGP response did not reflect the facts onthe-ground.
Additional information and documentation of the incident is outlined in this letter and photographs to
support DRN’s observations. At approximately 8am July 18, 2013, DRN observed a fuel truck and a
service vehicle parked on timber mats that cross a wetland and that were adjacent to a “NO REFUELING’
sign and a “WETLAND BOUNDARY” sign on the west side of the road as can be seen in photo 1 in the
following photo album:
https://picasaweb.google.com/lh/sredir?uname=105703332397473503863&target=ALBUM&id=59019
78432377824833&authkey=Gv1sRgCMHlxtW04bObWQ&invite=CLH6kMwM&feat=email
Reinforced silt fencing was partially installed around the portable bathroom, but E&S controls were not
observed anywhere else at this location including around the fuel truck or wetlands. There were no clear
markers of where the wetlands and sensitive habitat began or ended; the two vehicles could possibly
have been parked directly over the wetlands indicated by the timber mats. This location also lacked the
orange safety fencing that is required at a public road crossing.
TGP claims in their Weekly Status Report July 15, 2013 through July 21, 2013 that this incident was
approved by the Environmental Inspector due to “congestion on the ROW” (excerpt from TGP report
below).

Weekly Status Report Reporting Period: July 15, 2013 through July 21, 2013
The Commission received a report regarding a re-fueling operation that was potentially conducted within 100 feet of
a wetland adjacent to the crossing of Westcolang Road (MP 7.96) on Loop 321. Upon investigation, Tennessee
determined that the onsite environmental inspector (“EI”) had approved the re-fueling operation at this location on a
site-specific basis due to congestion on the ROW and the large distance to the next approved re-fueling site. This
exception was conducted under the approval of the EI, and in accordance with the Project’s Environmental
Construction Plan - Pennsylvania. The EI was present during the re-fueling operation, in which a “two-man” system
was utilized, such that one person was stationed at the shut-off valve and the other was operating the nozzle. An
absorbent diaper was placed on the ground surface as a precautionary measure and the nozzle was wiped before and
after the re-fueling operations. The EI confirmed that absolutely no fuel was spilled.

TGP also claimed that there was an Environmental Inspector (EI) on site, and photo 5 shows three
workers standing by the fuel truck. DRN agrees that TGP was utilizing the “2 man approach” with one
worker with hand near the valve area and one worker with the nozzle and a third worker standing
nearby as seen in photo 4/7 and close up in photo 5/7. But DRN does not believe any of these workers in
the pictures were the EI who TGP claims was overseeing the refueling operation that was taking place in
the no refueling area. We request that TGP identify the EI in the photos if this is incorrect. Photo 2/7
shows the worker directing the excavator down the construction ROW.
This location does not appear to fall under the exceptions of Section 7.1.3.1 (see below) refueling
operations under the PA ECP because the excavator was able to move to this location so there should
have been no hindrance for the fuel truck and white service truck to move to the excavator and other
equipment in an approved fueling area. Note photo 7/7 of the close up the fuel hose that had already
been deployed that day and coiled up on the ground without any absorbent diaper under it as TGP
claimed in their weekly report. Photo 6/7 shows a lubricant hose lying unattended on the ground without
any absorbent diapers under that hose adjacent the wetland area. There was also no barrier between the
refueling station and the wetlands as seen in photo 1/7 that would have allowed this to fall under
exceptions of 7.1.3.1. In fact, the wetland even lacked the ECDs required to protect this sensitive wetland
area.
7.1.3.1 Refueling Operations

The Contractor will insure that equipment is refueled and lubricated within the ROW and at least 100 feet
away from all waterbodies and wetlands with the following exceptions:
·
sites where moving equipment to refueling stations from pre-fabricated equipment pads is
impracticable or where there is a barrier from the waterbody/wetland (i.e., road or railroad);
·
locations where the waterbody or wetland is located adjacent to a road crossing (from
which the equipment can be serviced); and
·
refueling of immobile equipment including, but not limited to, bending and boring machines,
air compressors, padding machines, and hydro-test fill pumps.

I believe what DRN staff observed July 18, 2013 where TGP loop 321crosses Westcolang Road was gross
negligence and in violation of TGP’s Environmental Construction Plan.
Sincerely,
Joe Zenes
Delaware Riverkeeper Network
cc Sally Corrigan, Pike County Conservation District
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April 5, 2013
Ms. Kimberly D Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.
Washington, D.C. 20426
Re: Tennessee Gas Pipeline Company, L.L.C., Docket No. CP11-161-000 Northeast Upgrade
Project - Loop 323 Field Inspections – Inadequate protections to Sensitive Waterbodies and
Wetlands Listed as “Non-Impacted” by TGP
Dear Ms. Bose,
As part of Delaware Riverkeeper Network’s (DRN’s) on going post and pre-construction monitoring of
Tennessee Gas Pipeline activities there were several reports following DRN’s Report 043 (Workspaces and
Wetlands “not impacted”) that are summarized in this letter. In summary, DRN has continued to observe
outstanding issues, discrepancies, and impacts in the field that have not been addressed by TGP to
adequately protect sensitive waterbodies and wetlands proposed to be crossed by the Northeast Upgrade
Project along Loop 323. These waterbodies and wetlands are in many cases, designated Exceptional Value
or High Quality in Chapter 93 PA Code. Furthermore, DRN disagrees with TGP’s premise in the
Environmental Assessment that these wetlands and waterbodies will not be impacted or only “temporarily
impacted”. Our observations and understanding of forest ecology, fragmentation, and soil science concepts
is that indeed, these wetlands adjacent and in “temporary” works spaces near the pipeline ROW are and will
be impacted and damaged by TGP practices by tree clearing that will increase water temperatures and
decrease dissolved oxygen levels due to increased light from cleared mature forest canopy, understory, and
shrub layers; increased runoff and hydrologic changes due to soil compaction caused by TGP construction
equipment, and forest fragmentation impacts that will negatively affect the surrounding forest as
documented by the scientific literature. TGP states that part of their BMP’s include a minimized ROW
width for NEUP for stream and wetland crossings but past pipelines have used ROWs as small as 35 feet
which TGP is not implementing with this project that along some stretches of ROW, is cutting a new
pipeline across a large section of non-colocated area that was mature forest canopy until TGP tree cutting
began on Feb 15, 2013. The “temporary” work spaces are also wide and lead to permanent damage to the
ecosystem with impacted soils and loss of mature forest canopy and these “temporary” work spaces are also
often adjacent sensitive waterbodies which decreases the important riparian buffer to these sensitive
waterbodies. Below specific observations from field visits on March 22 and 24, 2013. Field reports with
photos and supporting information are also accompanying this letter.

During a field visit on March 22, 2013 of S059 an unnamed tributary of the Delaware River DRN observed
felled trees in the gorge of S059. The Environmental Construction Plan (ECP) Section 4.1.1 states “that
trees that have fallen into waterbodies shall be removed immediately”. However after tree felling has been
completed trees still remain in the gorge of S059. The construction ROW parallels S059C a tributary of
S059 up a steep slope with tree felling up to the edge of the stream channel. DRN believes having
construction that close to the stream channel will have an impact to this waterbody especially since it is on a
steep slope downhill of the construction ROW and downed trees could impede flow and cause erosion if
large rainfall events affect the region before trees are cleared.
Where TGP proposes to cross S059C there is a wetland that was identified on 8/24/12 by DRN scientists
during a survey of features along this section of the proposed ROW. This wetland in the construction ROW
still lacks resource signage or identification by surveyors for TGP after tree felling was completed. These
same concerns were addressed in a letter dated March 4, 2013, however the wetland still remains
unidentified, trees still remain in the stream channel and S059C’s water quality is threatened with its close
proximity to the construction ROW. TGP surveys where completed at a late date due to no access to large
areas of private land so identification and coordinates of features along this section were still missing in late
summer of 2012 (See Report 043-1).
On March 22, 2013, DRN accessed Deep Brook (S045) and UNT of Deep Brook (S045A) both Exceptional
Value (EV) streams at location where TGP crosses S045/S045A. S045A is a small stream parallel to S045 at
the crossing and is associated with W090. W090 is listed as a 21’ wide crossing spanning both sides of S045
which is listed as a 20’ wide crossing. Alignment sheets (20120808-5072 (27476900)) do not show W090
extending to the west of S045 or show S045A which does not have resource signage at TGP crossing. There
is no delineation of W090 in the field confusing where W090 ends or where S045A begins (Report 043-2)
During the March 22 field visit DRN followed the construction ROW east towards Crawford Branch
(S046). W091 is adjacent to W090 and field observations has W091 extending to the east to foot marker
194+00 connecting these associated wetlands and waterbodies for approximately 200’ to the top of west
bank S045 at 192+12. Pa Bulletin 12/8/12 has a combined total crossing width of only 61’ permitted for
these 4 resources. There are no field delineations for W090/W091 other than resource signage along the
northern edge of ROW and no resource signage for S045A. (Report 043-3).
DRN followed the construction ROW east towards Crawford Branch (S046). W093 is listed as “not crossed
by pipeline in workspace only”. DRN believes an unidentified stream exiting south of TGP’s ROW is
connected to W093 under the pile of felled trees. Field observations indicates surface water downhill from
W093 resource signage crossing woods road in TGP’s ROW and exits as an unidentified stream. There are
no field delineations for W093 and no identification for the stream exiting the ROW, however DRN
believes they are connected and crossing TGP’s ROW. (Report 043-4) (Report 043-4a)
Observations close to Crawford Branch shows pink and black wetland delineation flagging in the middle of
ROW tree felling with no resource signage or other identification associated with flagging (Report 043-4b).
On March 24, 2013 DRN accessed TGP through land owner’s property west of Vandermark Creek (S019)
in Milford Township. Laurel Swamp Brook (S020) has three wetlands associated with it W043, W044 and
W045 with only W043 listed as impacted. Field observations before and after tree felling indicates wetlands
W044 and W045 are crossed by the pipeline and will be impacted. They are listed as “isolated” but field
observations show they are just upstream and have a hydrologic connection with Laurel Swamp Brook
(Report 043-5). Wetland boundary signs are adjacent to existing ROW where wetlands delineation and
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observations show they are also physically sited on opposite side of ROW. W044 is buried under felled trees
and cannot be physically located (Report 043-5a).
In conclusion, DRN field reports and observations show the following discrepancies and issues with TGP
practices or delineations that we feel indicate inadequate protection of these sensitive resources and
impacted wetlands that TGP states are not impacted.
1) The tree felling at S059 does not meet the requirements of Section 4.1.1 of the Environmental
Construction Plan (ECP).
2) The isolated wetland located near TGP crossing of S059C remains unidentified and not delineated in
the construction ROW.
3) Three features associated with Deep Brook S045 (Exceptional Value stream) appear to be connected
in a single crossing width of approximately 200’ but much larger than the 61’ combined for
W090/W091 and S045/S045A with S045A having no resource signage in place.
4) W093 is listed as “not impacted” but field observations document this sensitive resource crossing the
pipeline ROW.
5) Pink and black flagging used for wetland delineations was observed under felled trees near Crawford
Branch but is not listed in the Pa. Bulletin as a wetland crossing at this location.
6) Observations at Laurel Swamp Brook S020 (EV) and three wetlands W043/W044/W045 indicate
that W044/W045 have a hydrologic connection with Laurel Swamp and are not “isolated”. Resource
signage for these wetlands indicates they continue into TGP’s ROW and are and will be impacted.
DRN is unclear how TGP can claim they are limiting disturbance and not impacting these sensitive
resources if indeed DRN is documenting such discrepancies in the field. DRN requests TGP address
these matters in their weekly construction report, and provide an updated schedule of when
additional resource mapping will be implemented before heavy equipment is allowed on site so that
the public will have adequate time to ensure sensitive waterbodies are adequately marked, identified
and protected before heavy equipment is allowed on site.

Sincerely,

Joe Zenes
Delaware Riverkeeper Network

cc. US Army Corps of Engineers
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DRN Photo 100_4903 W045

Delineation Flagging

DRN Photo 100_4905 W045 Flowing

into ROW

DRN Photo 100_4862 W043 extends across S020
water
Note resource signage continuing upslope of stream
signage W093

DRN Photo 100_4737 S045A buried under
east
Page 4 of 5

DRN Photo 100_4800 surface
above the wetland boundary

DRN Photo100_4765 looking west from

Felled trees S045A has no resource signage
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boundary of W091 connecting with W090

February 13, 2014
Ms. Kimberly Bose
Federal Energy Regulatory Commission
Office of the Secretary
888 1st Street, NE
Washington, DC 20428
Re: Docket No. PF15-1-000: Comments Regarding PennEast Pipeline Project, Scoping Period
Dear Ms. Bose,
The Delaware Riverkeeper Network (“DRN”) is providing the following comments to be
considered by the Federal Energy Regulatory Commission (“FERC” or the “Commission”) with
respect to the proposed PennEast Pipeline project. The size and scope of the construction
activity for this pipeline, stream crossings, and other water resource impacts associated with the
project will have a damaging effect on the health and vitality of the Delaware River watershed.
Pipeline projects, such as this, result in significant forest fragmentation, invite and propagate the
spread of invasive species, cause degradation of water quality and stream habitats, and degrade
the functions and values of the ecosystems traversed. Below, DRN identifies significant concerns
related to the cumulative impacts of this project in combination with several other pipeline
projects that have been concentrated in the same subwatersheds.
DRN asks that the Commission consider the multitude of environmental impacts
associated with this project, including the cumulative impacts of all of the environmental and
community harms it will cause. Additionally, we urge that you consider the cumulative impacts
associated with existing and other pipeline proposals within the watershed when reviewing this
proposal and drafting the Environmental Impact Statement. And, we urge that you consider the
associated and foreseeable impacts that will result from the shale gas extraction the PennEast
Pipeline will induce, support and encourage as well as the ramifications of the potential end uses
including the LNG exports that are likely to result given the connection between the PennEast
Pipeline and the Cove Point LNG facility just approved for export.
Based on information provided by the PennEast Pipeline LLC, the project is designed to
be a large scale 36-inch transmission pipeline that will stretch approximately 108 miles of which
over 90 miles will be within the Delaware River watershed; two additional spurs have been
added, one in Pennsylvania that is approximately 2.2 miles long and one in New Jersey that is
approximately 1.4 miles long, both of which will expand the pipeline footprint and impacts.
Based on the proposed 50 foot right-of-way (“ROW”), approximately 536 acres (1,072 acres if
the industry standard of 100 foot ROW is used) within the Delaware River watershed will be

permanently impacted. This project will have significant adverse environmental impacts, safety
issues (i.e. explosions), economic ramifications, permanent impacts on scenery, and threaten
drinking water sources, groundwater wells, and septic systems.
The Project Requires an Environmental Impact Statement
The Project will significantly affect the quality of the human environment and therefore,
an Environmental Impact Statement (“EIS”) is necessary. The high value of the resources along
the proposed ROW requires a thorough level of study. Because the Project will have a significant
impact on these resources, a full EIS is necessary to properly characterize the whole of the
affected environment and the full extent of multiple classes of potentially severe impacts. DRN
applauds the Commission’s January 13, 2015, commitment to prepare an EIS, and hopes that the
comments below help inform that environmental review document and prevent FERC from back
pedaling from its decision.
The PennEast Pipeline, and others like it, fit into a larger picture of exploding shale gas
development in the Marcellus Shale region. The increased development is not limited to the
drilling of wells. FERC has reported that 5.6 billion cubic feet per day of pipeline capacity was
constructed in the Northeast in 2008 and 2009, and an additional 1.2 billion cubic feet per day
will have been constructed in the region by January 2011.1 Thus, the proposed Project is both a
product of the development of the Marcellus Shale and other shales and a catalyst for further gas
development. The impacts of the Project cannot be understood apart from the totality of the past,
present, and reasonably foreseeable future actions associated with Marcellus Shale development
and the development of other shales such as the Utica shale.
The PennEast project threatens to disturb pristine open space, landscapes of contiguous
forest, threatened and endangered species habitat, and breathtaking vistas in both Pennsylvania
and New Jersey. FERC needs to question the necessity of this project and provide a
comprehensive examination of all primary, secondary, temporary, and cumulative impacts of the
proposed project. FERC must evaluate all impacts the Project will have on the resources along
the ROW, the ROW buffer, access roads, sites of compressor and valve stations and pipe yards
and any secondary and cumulative impacts that will result from project construction. The
following comments provide important issues that should be addressed in the EIS by FERC as
part of the National Environmental Policy Act (“NEPA”) review process.
Cumulative Impacts Across the Project and Across Multiple Projects, Including Source
and End Use of Gas, Must Be Considered
Cumulative impacts caused by “reasonably foreseeable” future actions are recognizable
under NEPA. Additionally, FERC must consider the cumulative effects of actions similar to the
proposed action, whether existing or reasonably foreseeable. Cumulative impacts are defined as
impact[s] on the environment which result from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions regardless of what agency
(Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can
result from individually minor but collectively significant actions taking place over a period of
time.2 The Council on Environmental Quality has emphasized that cumulative effects analysis
includes a “[f]ocus on truly meaningful effects” of “past, present, and future actions” as well as
“all federal, nonfederal, and private actions.”3
1

Fed. Energy Regulatory Comm’n, Winter 2010-11 Energy Market Assessment 10 (Oct. 21, 2010),
http://www.ferc.gov/market‐oversight/mkt‐views/2010/10‐21‐10.pdf.
2
40 C.F.R.§ 1508.7 (2010).
3
Council on Envtl. Quality, Considering Cumulative Effects Under the National Environmental Policy Act 11
(1997), available at http://ceq.hss.doe.gov/nepa/ccenepa/sec2.pdf.
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FERC cannot frame its cumulative impact analysis too narrowly by considering only the
immediate vicinity of the proposed pipeline route. The outer bounds of the environmental
review area should extend at least as far as the subwatershed through which the pipeline crosses,
as opposed to an arbitrary designation of feet or mileage as FERC has identified in the past
review documents. A critical consideration in determining the cumulative environmental effects
must be the interaction of runoff with other pollutants from all sources and consideration of the
impact of the Project when added to other past, present, and reasonably foreseeable future
actions, whether federal, non-federal, or private.4
The PennEast Pipeline will further facilitate the development of new gas drilling wells,
access roads, gathering lines, compressor stations, and other supporting infrastructure, which will
further degrade our environment. Therefore, FERC must consider the impacts of the Project in
the context of existing and reasonably foreseeable shale development, including the Marcellus
Shale and Utica Shale as well as other shales identified by the US Geological Survey, which
includes but is not limited to the hundreds of miles of gathering and transportation pipelines and
associated infrastructure (such as valves and compressor stations) that have been and will need to
be constructed to move the gas from the thousands of wells that have been and will be drilled to
interstate markets. For example, the Commission should determine how many wells the capacity
of the project supports, and model the environmental impact of the construction and operation of
those wells. Such an estimate would also include an examination of the associated infrastructure
supporting the identified wells. Additionally, the Commission should consider other induced
development such as the development of small-scale power generation facilities being developed
along the pipeline.
Additionally, FERC should examine the cumulative impact of the multiple utility and
other linear projects that are being proposed or constructed in the Delaware River watershed and
the vicinity. For example, there are significant concerns related to the cumulative impacts of the
continuous water crossings and wetlands disturbance that pipeline construction activity has on
the health and vitality of the Delaware River basin and its tributaries. This is particularly a
concern with the PennEast Pipeline, as many of the same subwatersheds subject to development
as a result of PennEast were recently, or could be in the future, impacted by construction activity
from other pipelines.
Among the pipeline projects that are, will, or have impacted the same subwatersheds as
PennEast, are Transco’s Leidy line system upgrade projects which include the Northeast Supply
Link project, the Southeast Leidy Expansion project, the Atlantic Sunrise project, and the
Diamond East project. These projects all upgrade portions of Transco’s Leidy line system, which
parallels PennEast’s proposed project. Also, in addition to the Transco’s previous and proposed
pipeline projects, there are several other pipeline projects that have been concentrated in the
same sub watersheds as the PennEast line, such as: Texas Eastern’s TEAM 2014 Project and
Columbia’s East Side Expansion Project. These projects do not occur in a vacuum. Each project
individually depletes the natural and scenic resources of the region, and the combined impact
becomes increasingly more severe, unavoidable, unmitigatable, and irreversible. As such, the
Commission must carefully examine these projects holistically in order to satisfy the
requirements of NEPA.
The direct, cumulative, and foreseeable impacts resulting from the exportation of the
PennEast transported gas must also be considered. PennEast will interconnect with a pipeline
system that could transport its shale gas to the recently approved Cove Point LNG export facility.
Specifically, PennEast will have an interconnect with Transco’s mainline in Mercer County, NJ,
a pipeline that intersects with the Pleasant Valley interconnect in Fairfax County Virginia, which
4

40 C.F.R. §§ 1508.7‐8, 1508.27 (2010).
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in turn could deliver the gas to Dominion’s Cove Point Pipeline. Given that natural gas can sell
for as much as four times the price overseas as compared to domestically, it is both reasonable
and foreseeable that PennEast transported gas will be transported to Cove Point for export.
Furthermore, by creating an entirely new ROW for this Project the Commission is
creating a new industrial corridor that will foreseeably be used in future PennEast pipeline
upgrades. A quick review of other major pipeline corridors in the region support this assertion as
natural gas pipeline operators including Columbia, Tennessee Gas Pipeline, Texas Eastern, and
Transcontinental have all within the last three years added looping segments to their pipelines.
As such, the NEPA document must account for the potential expansion of the ROW to
accommodate future upgrades.
Impacts to and Avoidance of Preserved Open Space Must Be Given Full Consideration
The variety of harms that would result from the proposed cuts through preserved open
space must be fully and fairly considered – whether the open space is preserved by purchase or
conservation easement.
FERC must require the applicant to consider alternative routes that do not impact public
open space. Companies routinely propose pipeline routes that impact public open space because
these lands are valued at a lower rate when compared to non-preserved lands. FERC must not
permit this “savings” to the applicant to drive the siting process. Public and preserved lands must
be priced according to their value. FERC must deter this strategy for siting the pipeline and
consider the distorted pricing of open space as it evaluates alternative routes for this Project and
as it considers the cumulative environmental harms of the proposed pipeline expansion. It is
DRN’s position that FERC's approach to evaluating cumulative impacts gives inadequate
consideration to the distorted incentives for pipeline companies to target protected open space –
whether protected through purchase or conservation easements.
The protection of open space is necessary to preserve the remarkable resources of the
Lower Delaware River corridor. Natural areas are critical for water quality, have more stable
soils, provide habitat for plants and animal species, and help maintain the value of historical
sites. Loss of open space adversely impacts water quality, aquatic habitat, and the intact
ecological health that is otherwise benefitted by the preserved open space. Pipeline passage
through open space significantly reduces scenic character and recreational opportunities thereby
adversely impacting jobs and economic benefits associated with recreation, vacation and other
related industries.
Realtors in the region have asserted at public meetings that the presence, or even the
potential presence, of an interstate transmission pipeline of the size proposed by PennEast
adversely impacts the marketability of nearby homes. FERC must fully and fairly consider these
harms and require quantifiable and documented data to support any assertions/findings.
Potential impact blast zones and the environmental and property harm it would cause along the
entire pipeline corridor if an accident were to happen must also be considered in the analysis.
The impacts to the market value and marketability of homes that will result from the
removal of mature vegetation to make way for the pipeline (both permanent ROW and temporary
construction areas that will not be fully restored) must also be fully and fairly considered.
Healthy, mature, vegetated buffers along waterways are known to enhance property market
values. For example, "Pennypack Park in Philadelphia is credited with a 38% increase in the
value of a nearby property."5 In addition, "[t]wo regional economic surveys documented that
conserving forests on residential and commercial sites enhanced property values by an average
5

Center for Watershed Protection, Better Site Design: A Handbook for Changing Development Rules in Your
Community, August, 1998, p. 134
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of 6 to 15% and increased the rate at which units were sold or leased."6 And in a survey
conducted by the National Association of Home Builders, 43% of home buyers paid a premium
of up to $3,000, 30% paid premiums of $3,000 to $5,000, and 27% paid premiums of over
$5,000 for homes with trees.7 To the extent the PennEast project will be cutting down forests
and buffers and replacing them with low growing grasslands, and to the extent that the forest
fragmentation caused by pipeline construction and maintenance will result in additional forest
degradation as far as 300 feet back on either side of the ROW, the impacts to home market
values and marketability must be accounted for.
Impacts to Special Designations and National Park Units Must Be Given High Priority
Consideration
The Project will affect the Lower Delaware National Scenic and Recreational River and
the Appalachian Trail (“AT”). Both of these environmental resources are protected by federal
legislation. FERC must engage with the National Park Service ("NPS") so that issues related to
the NPS’s jurisdiction can be properly examined. Furthermore, if NPS is to serve its role as a
cooperating agency in this NEPA review, the document produced must ensure that the Project
meets key requirements of the legislation governing the affected resources. In particular, it is
unclear how this Project could be constructed in a way that would prevent degradation to the
Lower Delaware National Scenic and Recreational River, and that would not contravene the
conservation purpose of the AT.
The Wild and Scenic Rivers Act was created to preserve the character of rivers which
possess outstandingly remarkable scenic, recreational, geological, wildlife, historic, and cultural
values.8 The Lower Delaware River Management Plan provides context for development in the
watershed and is based on maintaining existing water quality, protecting natural resources,
preserving historic structures, encouraging recreational use, and preserving open space for
maximizing the health of the ecosystem.9 Only projects that are compatible with these
management goals, which would not damage the outstanding resources of the River, should be
allowed. Since the majority of the proposed PennEast Pipeline route will be located within the
watershed, the sheer acreage of land disturbance and habitat damage will inevitably cause a
substantial increase in the volume of runoff and pollution and cause impacts to water quality and
natural resources in this area. This harm must be identified and quantified in the EIS. And it
must be recognized that co-location does not displace the need for significant cuts, harm and
environmental degradation.
The environmental, recreational and scenic characteristics that would be impacted by
PennEast were/are important for securing the Wild & Scenic designation given by Congress to
the Lower Delaware River, as well as for securing the Special Protection Waters designation
granted by the Delaware River Basin Commission (“DRBC”). Degrading the natural, open and
aquatic habitats of this region will have adverse impacts on both designations – whether those
adverse impacts will be felt immediately or in time as the additional pipeline cuts accumulate
and increase the level of degradation for the region. The cascading impacts, near term or long
term, of PennEast and other proposed and anticipated pipelines in this same area, including for
6

Center for Watershed Protection, Better Site Design: A Handbook for Changing Development Rules in Your
Community, August, 1998 Citing two studies by Morales and Weyerhauser
7
Cheryl Kollin, "Designing with Nature and Showing the Benefits", Land Development, National Association of
Home Builders, Winter, 1997
8
Wild and Scenic Rivers Act, 16 U.S.C. §§ 1271-1287 (2006)
9
Lower Delaware River Management Committee Action Plan 2007-2011. Accessible at:
http://www.lowerdelawarewildandscenic.org/index_htm_files/Lower%20DE%20River%20Management%20Action
%20Plan%2007-11%20final.pdf
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the Wild & Scenic and Special Protection Waters designations, must be fully analyzed and
considered.
The AT's enabling legislation (the National Trails System Act) states that National Scenic
Trails must be “so located as to provide for maximum outdoor recreational potential and for the
conservation and enjoyment of the nationally significant scenic, historic, natural or cultural
qualities of the areas through which such trails may pass.” The construction of a natural gas
pipeline is not compatible with the preservation of these wilderness qualities and will impair the
recreational value and resources of the AT. The EIS must take into consideration the goals and
purposes of the AT’s enabling legislation.
The deforestation of critical forest resources as a result of this Project will result in the
loss of significant ecosystem services, forest connectivity, and threatened and endangered
species habitat. Long-term maintenance of the ROW would prevent these values from being
restored to park lands and encourages invasive species infestations, all of which detracts from the
natural integrity of the park and the preservation of its ecological features. Thus, the EIS should
thoroughly consider whether the proposed pipeline would impair the resources of the Lower
Delaware River and AT. FERC must evaluate in the NEPA document whether it could authorize
a certificate of public convenience and necessity for this Project that would be consistent with
the non-impairment mandate of the laws governing these Federally protect lands as well as the
prohibition against degrading existing water quality that are a primary focus of the Special
Protection Waters designation of the DRBC.
Water Resources (Including Surface Water and Groundwater) and Wetland Impacts Must
be Fully Considered, Including Providing a Full Accounting of the Number of Waterways
and Wetlands to be Crossed and Irreparably Altered
The PennEast company has identified 33 wetlands and 60 waterbodies that may be
affected by the project. However, DRN’s review of the Project maps and USGS topographic
maps indicate that at least 65 waterbodies will be crossed, and in some cases, streams will be
traversed multiple times within relatively short distances.10 Based on the National Wetland
Inventory, at least 50 distinct wetlands will also be impacted.11 Among the waterways to be
crossed are the Delaware, Lehigh and Susquehanna Rivers and numerous tributaries to these
rivers, many of which are designated as High Quality, Exceptional Value, or Category One (C1)
for their Exceptional Ecological Significance. Furthermore, many of these waterbodies are
drinking water sources. It is concerning that PennEast has already failed a very fundamental task
of resource identification for the Project, as such, this must raise red flags for careful scrutiny in
the future by the Commission of assertions made by PennEast regarding environmental harms
resulting from the Project.
The recently identified alternative routes increase the number of waterways and wetlands
impacted with 88 waterways needing to be crossed along with 44 wetlands; they also cut through
an increased level of forest acreage. The EIS consideration of alternative routes needs to
carefully consider the actual number of streams, wetlands, forest acres, preserved lands,
conservation easements, and active recreation areas crossed, as well as fully and fairly
considering the damages of each route. It appears already that not only is PennEast undercounting and under-valuing the resources harmed, but that it is also proposing alternative routes
based on political maneuvering rather than reducing harms.
The proposed PennEast Pipeline project, as demonstrated by the installation of other
pipeline projects in our region and nation, will create new pathways for water flow, thereby
10
11

See attached, DRN Fact Sheet: PennEast Cuts Natural Resources.
Id.
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altering the hydrologic pattern of the watershed and adversely impacting (in both quantity,
quality and seasonal timing) streams, wetlands and drinking water sources.
There is also potential for chemical contamination of water resources. Current practices
call for the ROW to be clear of vegetative matter. Herbicides are frequently used to accomplish
this task. Creating and maintaining the ROW could result in increased and repeated herbicide use
on the federal, state, and county parklands along the ROW and, as run-off capacity will be
intensified in the ROW due to lack of vegetation and forest cover and due to increased soil
compaction resulting from pipeline construction, there will be an increased level of herbicides
discharging directly (or through stormwater systems) into tributary streams, wetlands and the
downstream Delaware River. In addition, the removal of vegetation and increased soil
compaction will create a direct route for stormwater runoff from neighboring lands which may
be treated by other property owners with herbicides, pesticides, fertilizers and/or other chemicals
that could/would then be transported and discharged into nearby water bodies either directly or
through stormwater collection systems. The EIS must consider and question the necessity of the
proposed width of permanent clearance considering the harms it poses to the environment. The
ease of aerial inspection of the pipeline should not, and cannot, trump the resulting
environmental harms associated with gratuitously wide ROW permanent clearings.
Beyond chemical contamination, water quality impacts will also result from an increase
in suspended solids in the water due to erosion resulting from the increased volume of
stormwater runoff that will result from removal of vegetation and increased soil compaction and
from the removal of streamside vegetation thus depriving streams of the natural armoring of
vegetative root systems. Upon entering the stream ecosystem, this increase in suspended solids
will result in a reduction to the streams’ water bearing capacity, in turn reducing oxygen
availability and impacting aquatic plant and animal species, including habitat for fish
reproduction and macroinvertebrate diversity. Each of these factors must be individually
reviewed at all water crossings.
According to expert observation, pipeline trenches can divert groundwater and as a result
“permanently alter the hydrologic cycle in the vicinity of the pipeline right-of-way. This
alteration will decrease the water resources available to support wetland hydrology and stream
base flow in the summer and fall dry season.”12 The compacted soils resulting from pipeline
construction increase rainfall runoff and reduce ground water infiltration. This can cause further
negative impacts on wetland hydrology and stream baseflow in the area of the pipeline.13
“Increased runoff as a result of compacted soils, and increased drainage of shallow ground
water” around a pipeline, due to previous and proposed construction practices, can increase
“surface water flow and groundwater discharge in the wet winter and spring seasons and
decrease summer and fall ground water discharge which supports wetland hydrology and stream
base flow.”14 The result of reduced groundwater discharge during the dry summer and fall
months can decrease the size of supported wetlands. So the result is too much or too little
depending on the time of year. Another result of the altered flows can be to decrease stream
baseflow that supports aquatic life and trout habitat in headwater streams in the dry summer and
fall period.
Furthermore, the installation of the Project will involve drilling and digging into the
bedrock, the potential effects of this must be considered. If these activities result in interception
of the water table, dewatering activities would result in the localized drawdowns of water table
elevation and could impact local wells. Construction activities may also result in contamination
12

Affidavit of Peter M. Demicco, DRN v. PA DEP an TGP NEUP, 2012.
Id.
14
Id.
13
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of groundwater by creating a direct flow of contaminants, including herbicides, into local
aquifers. FERC must determine whether any of the aquifers along the ROW are sole-source as
this would magnify any negative impacts of construction. Protection of groundwater is a crucial
concern for residents being impacted by the gas pipeline, and therefore, the negative impacts to
groundwater quality and quantity must be heavily weighted in FERC’s review of the public
necessity of this Project. This review must also take into account any costs that would be borne
by these municipalities if the Project depleted the quality of the water supply and groundwater to
a point that water treatment facilities become necessary.
Furthermore, increasing the runoff potential of soils due to compaction will negatively
impact groundwater recharge areas surrounding the ROW. By removing the topsoil layer and
associated forest litter and humus, runoff will decrease the soil porosity and moisture retention
capacity. This will induce even greater levels of runoff and will damage the groundwater
recharge capabilities of the ecosystem. The decreased ability to absorb water resulting in runoff
and sedimentation severely decreases water quality. Previous FERC jurisdictional projects have
resulted in significant soil compaction issues. The EIS must identify ways in which previous soil
compaction problems can be avoided or properly remediated. A restatement of previous practices
would be unacceptable.
To determine current water quality, the NEPA document must include a survey of the
established benthic community in potentially impacted streams. This should include the
composition, quantity, and diversity of the community using standardized sampling protocols
consistent with the state’s assessments. Anti-degradation streams that have special designations
warrant special attention and protection, especially when a tributary has Category 1, Exceptional
Value or High Quality designation. Furthermore if a stream has an existing TMDL and is not
meeting its existing water quality, more attention is also warranted. Potential water quality
impacts should also be evaluated including construction related impacts that include the
possibility of fuel spills, compaction from parking and staging equipment and contamination of
runoff and further erosion and sedimentation. Any potential channel relocations that occur due to
construction must be studied as an impact. Installing the Project will require stream diversions
that will also impact wetland areas. These areas of stream channel modification must be
identified so that the impacts on wildlife resources be can fully examined with the coordination
of NPS, Fish and Wildlife Service, and New Jersey and Pennsylvania environmental agencies.
Adverse impacts to the multiple wetlands to be crossed need greater due care, attention
and assessment than we have seen with previous pipeline environmental reviews
Despite their tremendous value, more than half of America's original wetlands have been
lost to development, agriculture, mining, hydrology alterations and pollution.15 And, each year
we continue to decimate nearly 500,000 additional acres of wetlands.16
Loss of wetlands increases soil erosion, damages water quality and allows increased
sedimentation and polluted runoff into streams.17 Increased stormwater flows can upset the
"dynamic equilibrium" that exists between wetlands and the surrounding watershed. Changes in
volume or quality of runoff to wetlands can affect the biological community and ecological
functions of a wetland. Generally, wetlands work as an integrated system with other wetlands in
a watershed. When assessing the value, or lost value, of wetlands, it is important to recognize
15

"America's Wetlands, Our Vital Link Between Land and Water", US EPA Office of Wetlands Protection, Office
of Water, Doc. No. OPA-87-016, February 1988, p. 6.
16
Michael J. Caduto, Pond and Brook, A Guide to Nature in Freshwater Environments, University Press of New
England, 1985
17
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this critical interrelationship.18 Below are just some of the benefits of wetlands that FERC must
fully assess in its review.






Wetlands provide productive and diverse ecosystems for both aquatic and terrestrial
wildlife19 and they produce biomass for the base of the food chain.20 Wetlands of all
sizes, both large and small, have been demonstrated to provide important habitat for a
wide variety of plants and animals, many of which could not survive without them.21
Forty-two percent of the "total U.S. threatened and endangered species depend upon
wetlands for survival."22 Wetlands provide a diverse and complex set of ecosystems -niches that function as an irreplaceable ecological unit.23
Wetlands act as a natural pollution filter thereby providing irreplaceable water quality
benefits. The dense vegetation found in wetlands filters out sediment, nutrients and other
pollutants.24 Wetlands can also filter pesticides and heavy metals and can reduce waterborne bacterial contamination through microbial action.25
Wetlands provide flood control, erosion control and groundwater recharge. Wetlands are
part of nature’s sponge, holding water, feeding plants, and slowly recharging aquifers.
Wetlands effectively absorb and hold floodwaters thereby protecting adjacent and
downstream properties from flood damage.26 Depending on the soil type, wetlands can
contain 1 to 1.5 million gallons of water per acre, thereby alleviating flooding by holding
excess water like a sponge.27 At the same time, wetland vegetation helps to slow the
speed of floodwaters - this in combination with the storage capabilities of wetlands can
both lower flood heights and reduce the erosive potential of floodwaters.28 Wetlands can
also desynchronize flood peak flows and velocities during small runoff events.29

Wetland delineations and assessment of values and functions of wetlands impacted by
PennEast directly or indirectly are needed. As part of this analysis, hydrology, vegetation, and
soils must be examined. Assessment of function and value should consider all ecosystem
services being provided that are listed above, such as groundwater recharge, water quality and
sedimentation, wildlife habitat, flood protection, biological diversity, recreation, and aesthetics,
so that potential impacts, alternatives, and avoidance of wetlands and their important natural
buffers can be properly assessed.30
The NEPA document must fully assess impacts to wetlands including, but not limited to
changes in water levels, flow characteristics, and circulation patterns, the impacts of temporary
18
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20
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29
Ibid 22
30
See attached: Schmid and Company Inc. (2014). The effects of converting forest or scrub wetlands to herbaceous
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and permanent alteration of vegetation in and around wetlands, altered temperatures, changed
light, altered humidity, altered groundwater or surface water flows, and/or altered flooding
frequencies due to the Project. Changes in substrate conditions may affect the ability of the
wetland to sustain vegetation and wildlife populations including sensitive amphibian
populations. For example, repeated maintenance and lagging restoration practices that span over
multiple seasons/years could impact important amphibian and fish migrations and critical
reproduction periods if biological windows are not considered. It has been observed and
documented by DRN and Conservation District staff around prior pipeline projects that once the
pipeline is moving gas, the final restoration phases by the operator are often not a priority
leading to inflicted or unnecessary additional harm to sensitive species, due to improper timing
or unnecessary delays. Increased run-off as addressed above may introduce contaminants or
more sedimentation to the ecosystem. Increased nutrient loading could produce algal blooms and
reduce available oxygen in the water. Any impacts to the physical characteristics of wetlands
resulting from the construction and operation of PennEast and any associated appurtenances of
land, water, air or light transformations must be included in any analysis.
Adverse Impacts to Floodplains, Including Their Permanent Alteration, Must Be Given
Full Consideration
Floodplains vegetated with trees and shrubs can be four times as effective at retarding
flood flows as grassy areas.31 In addition, naturally vegetated floodplains provide breeding and
feeding grounds for both fish and wildlife, they "create and enhance waterfowl habitat", and they
"protect habitat for rare and endangered species."32 Naturally vegetated floodplains are generally
layered with leaf and organic matter which result in organic soils with high porosity and a greater
capacity for holding water.33 The floodplain, in this natural state, is a riparian ecosystem that
needs the overbank flows that the natural watershed’s hydrology provides in order to remain
healthy and in balance.34 According to the U.S. Environmental Protection Agency, the number
one source of pollution to our nation's waterways is from nonpoint sources, including pollution
from floodwaters, washed from the land in stormwater runoff.35 About 40% of the nation's
waterways are polluted as a result.36 Floodplains play a key role in reducing stormwater flows
and containing floods, filtering out nonpoint source pollution, thereby reducing pollutant loading
and protecting water quality.
The benefits of naturally vegetated and healthy floodplains:
 Stores and slows floodwaters;
 Intercepts overland flows, capturing sediment;
 Stabilizes streambanks, preventing erosion;
 Protects wetlands and other critical habitats;
 Replenishes groundwater aquifer;
 Filters out and/or transforms pollution;
 Provides recreation and education;

31
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Trees and other riparian vegetation: provide wildlife habitat; process nutrients and other
would-be pollutants; shade and cool waterways; provide food for wildlife and stream
insects (detritus); provide beauty and refuge.

The Delaware River's health and the health of its tributary streams are threatened by loss
of its floodplain's function and the resulting increase in stormwater and floodwater. Adverse
impacts to beneficial floodplain values must be considered. These include the accelerated runoff
produced along the ROW that will result in more erosion and deposition within streams,
increased transport and loading of contaminants, increase in flood peaks due to accelerated
runoff (in turn reducing the amount of water entering the ground), decrease in groundwater
recharge, blocked or diverted groundwater flow, soil compaction, and the removal of habitat and
food sources for wildlife and aquatic life. These impacts can also produce a “ripple” effect by
upsetting the balanced ecosystem of the landscape through construction activities. The NEPA
document should consider the short term, long-term, and cumulative impacts of these alterations.
Unnatural flood levels and flood damages are experienced by communities living along
the Delaware River and tributary streams. In addition, removal of vegetation along water
systems removes the natural armoring that helps prevent accelerated erosion from unnaturally
high flood flows. The ramifications, individually and cumulatively, of the multitude of proposed
stream crossings for flooding, flood peaks, flood damages and erosion must be considered.
The Destruction of Naturally Vegetated Buffers Along All Wetlands and Waterways Must
Be Given Full Consideration
Healthy and vegetated streamside buffers serve our communities by:
 Providing flood storage,37 reducing flood peaks, 38 and slowing the velocity of
floodwaters,39 and thereby reducing flooding and damaging flows in downstream and
nearby communities;
 Protecting and enhancing water quality by preventing and filtering pollution40 and
enhancing the ability of the neighboring stream to process pollutants,41 thereby protecting
drinking water supplies, recreational uses of our waterways, commercial and recreational
fisheries, ecotourism, and business operations that need clean water;
 Recharging aquifers that supply drinking water and base flow to streams;42
 Providing and enhancing birding, fishing, hiking and other recreational opportunities that
are so critical to our region’s aesthetic beauty and community quality of life;
 Providing and enhancing the quantity and quality of habitat43 to aquatic life, animals,
birds and plants that are important to our watershed ecologically, economically,
recreationally and psychologically;

37
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Army Corps of Engineers WRAP, “Technical and Scientific Considerations for Upland and Riparian Buffers
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Providing organic matter critical for supporting aquatic organisms; 44
Providing shading and thereby providing water temperature control 45 important for the
quality of the stream including the health of the habitats and aquatic organisms present;
Reducing flood damages by ensuring structure-free zones devoid of structures to be
harmed;
Protecting public and private lands from erosion and helping streambanks maintain their
integrity in order to prevent/minimize the costs and harms of sedimentation and
restoration;46
Increasing the market value and marketability of nearby homes and communities; 47
Increasing the opportunity for and success of ecotourism businesses dependent on the
aesthetic beauty of the river and its ecological health; and
Maintaining the unique ecological and historical qualities of our River and region that are
an international draw. 48

Vegetated buffers and floodplain areas are an important food source for aquatic
microorganisms, invertebrates and fish.49 In small headwater streams, as much as 60 to 90
percent of the organic food base comes from surrounding forests.50 The life cycles of the aquatic
invertebrates and in turn the fish are closely tied to these organic inputs from the forest.51 In the
larger waterbodies the vegetation provides refuge as well as havens where the smaller fish can
find food.52 The roots, fallen logs, pools, overhanging branches and other habitats that vegetation
along the banks creates provides important habitat for fish young to old. 53
Multiple studies have documented that waterways surrounded by mature woodlands
provide a greater variety of important aquatic habitat, support a greater diversity of fish species,
and support fish in healthier physical condition than waterways where the forest cover has been
removed.54 Forested streams also provide temperature protections important for aquatic life.55
The overhead cover provided by forested streamside lands provides shading and temperature
control – this directly affects the amount of oxygen the water can support.56 Increased
temperatures have been found to alter the release rate of nutrients from suspended sediments.57
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Just small increases in temperature can increase substantially the amount of phosphorous
released into water.58
Shading from buffers reduces overall temperatures but also reduces the daily and
seasonal fluctuations in stream temperature. Moderation of stream temperatures is important for
healthy habitat. Studies have concluded that removal of streamside vegetation can result in a
stream temperature increase of 6 to 9 degrees Centigrade.59 Just a 9 degree increase can cause
heavy growth of filamentous algae.60 Growth of parasitic bacteria is also encouraged by warmer
temperatures.61 And some species simply cannot survive in warmer water so even seemingly
slight temperature changes (the 6 to 9 degree range) can shift the structure of the aquatic
community.62
Removal of forests and vegetation results in polluted runoff, which because of the lack of
a vegetated buffer, will enter directly the neighboring stream or river. This kind of polluted
runoff includes sediment, nutrients, pesticides, animal waste and more. Too many nutrients in a
waterbody, including both phosphorous and nitrogen, encourages an overgrowth of algae and
other aquatic plants. Buffers are beneficial also for protecting waterways and communities from
other pollutants such as herbicides and pesticides.
Vegetation on stream banks can help filter sediment-laden runoff that would otherwise
enter a stream and can reduce and prevent non-natural erosion resulting from increasing
stormwater runoff levels upstream and introducing more sediment into the water column.
Sediment can block the penetration of light in water, affecting the growth and reproduction of
aquatic plants. 63 When sediment settles it can cover stream bottom habitats interfering with the
feeding or reproduction of fish and aquatic insects dependent upon them. 64 Too much sediment
can clog the gills of fish and, if at high enough levels, result in fish death.65
When reaches of a stream with natural function are intersected with dysfunctional reaches
there is a net loss in the ability of the stream to provide their water cleaning and protection
benefits including processing of nutrients, pesticides, and organic matter. 66
Vegetated buffers prevent erosion of stream banks and adjacent lands – including both
public lands and private lands. Root systems of woody shrubs and trees do a better job of
anchoring these soils — this is a function that turf grass, or low growing vegetation as is often
found at pipeline stream crossings, simply cannot do effectively.67 Stream reaches that are
forested “exhibit 20 – 33% slower channel migration and lower floodplain accretion rates of
sediment and thereby provide more stability than deforested channels.”68
58
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Research has concluded that forested buffer systems, as opposed to grassed systems or
other herbaceous plants, provide an enhanced ability to sequester contaminants instream and to
degrade them; this is primarily due to increased biological activity. Increased nitrogen
attenuation and pesticide degradation are particularly associated with forested stream buffers.69
The removal of healthy forested buffers along the many stream crossings proposed by
PennEast must be assessed – individually and cumulatively. In addition, when the stream
crossing includes a cut through a pre-existing mature and healthy forest the degradation of the
forest on either side of the Right of Way that results from this forest fragmentation needs also to
be considered, both in terms of stream impacts and forest impacts.
Fishery Impacts Need Full Consideration
Benthic invertebrates are impacted during the construction phase of a pipeline whenever
any of the open trench cut methods are used. Changes in downstream diversity and structure of
benthic invertebrate communities can result. While, in time, the benthic community generally
restores, that does not diminish or negate the ecosystem effects during the time of damage
including the other cascading affects to other ecosystem services otherwise provided by the
invertebrates – including as food for other dependent species, the water quality benefits provided
by invertebrates helping with nutrient breakdown, and the breakdown of instream detritus
creating food for other species.70 These impacts must be thoroughly considered.
Using the open trench cut method of crossing can also affect fish, including direct harm
but also by reducing the suitability of habitat including for eggs, juveniles and overwintering.71
Fish exposed to elevated suspended solids levels can experience reduced feeding rates, physical
discomfort or damage from the abrasive materials on their gills, decreased instream visibility,
reduced food supply, and increased competition as fish attempt to move to cleaner waters.72 For
example, the filling of riffles not only can have adverse impacts for invertebrates and fish, in
terms of taking important habitat, but it can also diminish the ability of the riffles to help create
oxygen important for aquatic life.73 Over time these impacts can depress the immune system of
fish, result in lower growth rates, result in increased stress on individuals and populations, cause
damage to the gills – all of which can result in a decline in fish and population health and
survival rates.74 This of course all gets compounded by adverse effects to the suitability of
habitat for eggs and juveniles necessary to support the overall community and population.75
Additionally, downstream sedimentation and also disruption of flows during crossing activities
can result in areas of the stream that are shallower or dewatered, thereby taking preferred
habitat.76 These impacts must be thoroughly considered – including both short term and long
term impacts.
All of the aquatic, fish, amphibian and invertebrate species located in and/or around the
streams, rivers and/or wetlands to be crossed or impacted by the project must be thoroughly
catalogued, their population status considered, and the ramifications of the PennEast pipeline
construction and operation on aquatic individuals and communities must be analyzed. For
69
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example, the headwater streams impacted by the Project must be surveyed for native brook trout.
The crossing of multiple streams, including trout waters, will have a large impact on the trout
populations and spawning in the region, especially during construction, and will degrade the
waterways long after the Project is completed. Water quality and habitat impacts to shortnose
sturgeon that spawn in the Lower Delaware River must also be assessed.
Not only must the impact on present species be assessed, but the impact on habitat
potential for species that once inhabited the area, or could inhabit it in the future if properly
protected must also be considered.
Among the impacts resulting from construction of the Project, the NEPA document must
also examine impacts to all aquatic ecosystems caused by the channelization of groundwater and
surface water to new areas as it runs parallel to the new pipeline. For example, a gas pipeline
installation that crossed the Musconetcong River in Asbury, New Jersey resulted in an alteration
in the channelization of groundwater towards running parallel with the pipeline and away from
the river, decreasing water levels in the river and negatively impacting trout spawning and
macroinvertebrate populations.
Impacts to Vegetated Habitats and Dependent Species Needs Full Cataloguing,
Consideration and Review
The Project, as proposed, requires the removal of vegetation from the ROW. This will
have a multitude of direct and secondary effects including increased runoff and soil erosion,
encroachment and establishment of invasive species, and destruction of wildlife habitat, loss of
biodiversity, loss of forest cover and forest edge impacts to the remaining forest, and increased
use of herbicides along the ROW that will impact the surrounding ecosystem. The impacts of
modifying the various vegetative ecosystems along the length of the project must be assessed,
including both direct and indirect effects of project construction and operation. Among the
vegetative and ecosystem impacts in need of careful consideration is the impact of forest
ecosystems. These impacts must all be identified and accounted for in the EIS.
Pipeline construction results in the loss of riparian (streamside) vegetation.77 For each of
the pipeline construction techniques, there is a resulting loss of vegetation and foliage associated
with clearing the stream banks. Riparian vegetation is an important part of a healthy ecosystem
and protects the land adjoining a waterway which in turn directly affects water quality, water
quantity, and stream ecosystem health. The body of scientific research indicates that stream
buffers, particularly those dominated by woody vegetation that are a minimum 100 feet wide, are
instrumental in providing numerous ecological and socioeconomic benefits.78 Simply put,
riparian corridors protect and restore the functionality and integrity of streams. A reduction in
streamside healthy and mature streamside vegetation reduces stream shading, increases stream
temperature and reduces its suitability for incubation, rearing, foraging and escape habitat.79
While horizontal directional drilling may move the construction footprint further away from the
stream, it too results in vegetative losses and soil compaction that can have direct stream
impacts.
The loss of vegetation also makes the stream more susceptible to erosion events,
exacerbating the sedimentation impacts of construction. In crossings that result in open forest
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canopies, increases in channel width, reduced water depth, and reduced meanders have persisted
in the years after using an open cut method of installation.80
Forest fragmentation and habitat loss is a serious consequence of pipeline construction.
Damage to a forest ecosystem includes the direct and actual location of the foot print of the
ROW, roadways, construction areas, and above ground aperture locations. An additional 300
feet of forest on either side of the ROW is also impacted. “[F]orest clearing creates an associated
edge effect” whereby “increased light and wind exposure creates different vegetation
dynamics”.81
The Nature Conservancy has determined that “[t]he expanding pipeline network could
eliminate habitat conditions needed by “interior” forest species on between 360,000 and 900,000
acres as new forest edges are created by pipeline right‐of‐ways.”82
Wildlife Impacts Must Be Fully Assessed.
All animal species located on or that utilize habitats for any portion of the year and their
life cycle in, around and/or impacted by the proposed ROW, construction areas and/or project
apertures (such as compressors and valve stations) must be thoroughly catalogued, their
population status considered, and the ramifications of the PennEast pipeline construction and
operation analyzed. Not only must the impact on present species be assessed, but the impact on
habitat potential for species that once inhabited the area, or could inhabit it in the future if
properly protected and preserved, must also be considered.
Among the impacts to be considered is the impact to interior forest species, such as
black-throated blue warblers, salamanders, and many woodland flowers, that require shade,
humidity, and tree canopy protection that only deep forest environments can provide.83
A pipeline ROW corridor “inhibits the movement of some species, such as forest interior
nesting birds, which are reluctant to cross openings where they are more exposed to predators.” 84
While some species may be inhibited from travelling up or across an open pipeline ROW, others
will readily travel up and over, increasing the level of harm – this includes all terrain vehicles
(ATVs) that continue to impact areas. The clearing of forest for pipelines can also result in the
introduction and linear and outward spread of invasive species (such as Japanese knotweed,
Japanese stiltgrass, multiflora rose, Phragmites and hay scented fern) resulting in further decline
of native wildlife species, and the creation of microclimates that degrade forest health through
sunscald and wind-throw. For example, the pipeline corridor becomes a path for ATVs, and
seeds of invasives can spread along the corridor in vehicular tires. These invasive plants, if
tolerant to shade, can also then colonize surrounding woodlands, decreasing habitat and diversity
within the adjacent forest habitat.
FERC must use the best available science to ensure protection of wildlife and avoid
jeopardy to wildlife habitat. Failure to employ the best available science to determine the
biological baseline and evaluate potential impacts would thwart the purposes of NEPA.
The scope of study for impacts to species cannot be limited to the ROW. The ROW forest
buffer, access roads, construction areas, staging areas, areas of aperture placement and operation,
and buffers must be examined for species and habitat. The effects of increased forest edge and
habitat degradation due to the impacts of construction and permanent impairment of resources on
these species must be analyzed as well. The ramifications of noise, light, air and heat impacts
80
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from operation of the pipeline and associated apertures such as compressor stations must be fully
considered.
Endangered and Threatened Plant and Animal Species Must Be Thoroughly Catalogued
and Considered
The Lower Delaware River watershed is home to a significant number of endangered,
threatened, and rare species, including plant, fish, mammal, reptile, and amphibian species.
There are additional state threatened and endangered species some of which are included on the
List of Threatened and Endangered Species that are Critically Dependent on Regulated Waters
for Survival.
Among the federally listed species already identified that could be impacted by the
project are the Bog Turtle, the Indiana Bat, the Dwarf Wedge Mussel and the Northern Longeared Bat and the little brown bat which have been proposed-for-listing.85 In addition to those
directly impacted, numerous other federally listed species that may be impacted by the Project
including American Shad, Shortnose and Atlantic Sturgeon, Striped Bass, New Jersey Chorus
Frog, Coastal Plan Leopard Frog, Red-bellied Turtle, Longtail Salamander, Wood Turtle, Eastern
Small-footed Bat, Vesper, Cliff, Grasshopper, and Savana Sparrows, Osprey, Peregrine Falcon,
Bald Eagle, and Upland Sandpiper.
The NEPA document must assess how the project would affect these species including
impacts on habitats, vegetation, reproduction, water quality and other ecological impacts such as
increased sedimentation of waterways, increased water temperatures, increased soil
temperatures, multiple disturbances over time, mortality due to increased traffic, and impacts to
groundwater recharge. All possible impacts to these species resulting from the Project must be
studied.
Species monitoring is an extensive process and the timeframe for conducting these
studies must not be cut short simply to satisfy the applicant’s desired in-service date. More time
may be needed to study the true impacts to these threatened, rare, and endangered species if this
Project moves forward. The NEPA document must carefully assess whether this Project can
proceed without disrupting this habitat or resulting in the taking of any federal or state protected
species. Furthermore, FERC should require PennEast to mitigate for the loss of habitat. FERC
must ensure full compliance with the Federal Endangered Species Act. The EIS document should
clarify that any disturbed areas that will result in compensation, will involve resources that have
substantially the same values and functions as those impacted.
The scope of study for impacts to threatened, endangered, and rare species cannot be
limited to the ROW. The ROW forest buffer, access roads, construction areas, staging areas,
areas of aperture placement and operation, and buffers must be examined for species and habitat.
The effects of increased forest edge and habitat degradation due to the impacts of construction
and permanent impairment of resources on these species must be analyzed as well. The
ramifications of noise, light, air and heat impacts from operation of the pipeline and associated
apertures such as compressor stations must be fully considered.
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Invasive Species Impacts Must Be Given Due Attention
Invasive vegetation out-competes native vegetation and spreads rapidly through forest
openings.86 The entire Project would create edge impacts on forest communities that will be
disturbed or re-disturbed by the project. The newly-created forest edge will be a direct impact of
the Project and will be a prime spot for invasive species infestation on the newly-created edge.
Moreover, the Project's disturbance of vegetation in the ROW, access roads, and temporary
workspaces will require re-vegetation following construction, which will itself introduce new
invasive species.
The damaged and/or changed habitat ecosystems will also be an invitation for invasive
wildlife species that can also have near term and long term impacts on the region, all of which
must be fully considered.
The spread of invasive species, whether already established and able to find new
favorable habitats due to the Project, or resulting from project construction, would have a major
impact on the biodiversity of ecosystem through widespread loss of native vegetation and/or
native species. The loss of biodiversity is a tragedy in its own right, but it will also affect visitor
experience and may result in less utilization of the affected areas by flora enthusiasts, birders,
wildlife viewers, hikers, hunters and/or boaters in favor of more biologically diverse sites
elsewhere. The reestablishment of native vegetation, especially considering the effects of deer
herbivory, will take many years, and until reestablishment is achieved the area will be
susceptible to further invasive species infestation. FERC must consider these impacts in the
NEPA document.
Moreover, NEPA review must also encompass the impacts of invasive species on
groundwater recharge. Invasive species often have shallower root systems than native plants,
which allow the soil to erode more readily and to degrade the quality of watersheds by adding to
"suspended sediment loads and turbidity."87
Finally, the financial impacts of invasive species management must be considered. If the
applicant does not commit to conducting permanent invasive species management outside the
ROW in the associated forest buffer, the National Park Service, State Park agencies, county park
programs, private homeowners and others will be required to fund future eradication programs
through money or activity. The NEPA document must consider the Project in light of the
unavailability of government resources to ensure the applicant’s mitigation and restoration
projects are successful on public trust lands.
The PennEast Pipeline is likely to result in new and additional encroachment of
undesirable invasive vegetation and animals species into forests, park lands, and other publicly
or privately preserved areas destroying biodiversity, reducing the effectiveness of groundwater
recharge, and driving away recreational visitors. This will in turn result in a loss of the economic
values that accompany high recreational and aesthetic values of a region.
Landscape Connectivity Impacts Must Be Fully Considered
The ROW will create fragmentation of the forest, allowing edge species, including whitetail deer and cowbirds, to encroach deeper into the core forest. These edge effects can negatively
impact plant and animal species at least 300 feet within the forest boundary. 88 These impacts
must be examined to ensure plant and animal species, including but not limited to rare,
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threatened, and endangered plant species populations can be maintained in the ecosystem
surrounding the ROW. Among the issues to be considered is whether any portions of the planned
ROW are an essential functional portion of a species’ overall habitat requirements, such as
nesting or feeding, and therefore could not or would be very difficult to replace. Furthermore,
species requiring large integral home ranges will be negatively impacted and coordination with
NPS and the U.S. Fish and Wildlife Service is necessary to identify whether such species will be
impacted by further forest fragmentation.
Geology and Soil Impacts Could be Significant and Must Be Considered
FERC’s analysis should include a full examination of the geological formations that will
be impacted by construction activities, such as groundwater aquifers and water table depth,
sinkholes, and springs. FERC must disclose how this Project will avoid all negative impacts to
these features.
Blasting for stream crossings with bedrock can be proposed by pipeline operators.
Instream blasting causes direct mortality to fish and aquatic organisms.89 Trenching and blasting
result in short term increases in sediment and turbidity levels that are higher than allowed by
most regulatory agencies.90 Pipeline water crossings have been shown to greatly decrease
available fish cover and habitat complexity in the ROW in the longer term. The elimination of
pools, riffles, and other stream characteristics caused by pipeline construction can have serious
impacts on fish populations by reducing the available area for feeding, breeding, rearing and
resting.91 DRN has also observed and documented short term well water impacts to homeowners
located near blasting and trenching operations of a pipeline ROW when turbidity and sediment in
the well has made the water unpotable without treatment.
Areas of steep slopes will be traversed by the Project. Steep topography maximizes the
potential for erosion, rock slides and even avalanches caused by construction of the Project.
Significant permanent scarring of the geological resources could occur, with geologic impacts far
more severe than would occur in level topography. Therefore, the feasibility of erosion control
mechanisms in these areas must be evaluated taking into account local topography.
The digging of trenches for the Project will involve excavating tons of soil and requires
that soil surveys be conducted in relation to the Project. Construction and re-establishment of
vegetation along the ROW provides an opportunity for run-off and the loss of productive soil.
Construction activities will change the drainage patterns along the ROW and necessitate detailed
studies of impacts to water resources. Expansion of the ROW has the potential to affect the
physical properties of the soil along and adjacent to the ROW by clearing land cover, thus
changing the sunlight exposure and moisture content of the soil. Reduction in soil moisture
increases the risk of wind erosion. ROW expansion will also result in increased use of herbicides
for ROW maintenance, which will chemically alter soil composition. Spillage of fuel oil and the
creation of trench breakers during construction activities may also result in the chemical
alteration of soil. Furthermore, natural gas pipelines increase localized soil temperatures;
therefore, the EIS must examine the impact to soils within the vicinity of the pipeline that
89
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experience this warming effect. The Commission has previously ignored this issue and cannot
continue to do so for this Project.
Construction activities will also necessitate the removal and disposal of material. The
NEPA document should address where the removal will be conducted and where the material
will be disposed, whether digging to install the pipeline is likely to intercept the water table, and
what effects the resultant pumping will have.
It has already been brought to the attention of FERC, via other commenters, that there is
Karst Geology and Limestone areas that will be crossed by the PennEast pipeline project. The
ramifications for this geology, sinkholes and other resulting impacts, including the increased
potential for a pipeline break, must all be considered.
The Proposed Pipeline Will Have Air Quality Impacts That Must Be Considered and
Addressed
This Project will have serious impacts on the air quality along the ROW, ROW buffer,
access roads, and surrounding landscape. Air quality degradation needs to be examined in
relation to its health and safety impacts for nearby, full-time residents as well as for visitors to
the region, plant life and wildlife.
Compressors and pipelines associated with shale gas are also sources of air pollution
including methane, ethane, benzene, toluene, xylene, carbon monoxide and ozone.92 Compressor
stations have also been found to emit formaldehyde, another known carcinogen.
Diesel emissions during construction will be among the air quality impacts to residents,
visitors and wildlife. Further increases in diesel emissions as a result of the Project may lead to a
higher level of ozone along the ROW as the cleared ROW provides more sunlight for nitrogen
oxides and reactive organic gases to combine.
The cumulative impact analysis should include consideration of the incremental impact
of the Project on air quality, added to the air quality impacts of existing and reasonably
foreseeable Marcellus Shale development in the region, including other pipeline construction,
and the end use of the gas, including potential shipping as LNG. Natural gas and oil production
and transmission emit substantial amounts of air pollution, including volatile organic compounds
(VOCs), nitrogen oxides (NOx), and toxic air pollutants. The toxic air pollutants include
benzene, a known carcinogen; toluene, nhexane, and xylenes, which can lead to nervous system
effects; and ethylbenzene, which can cause blood disorders. VOCs and NOx contribute to local
and regional ozone pollution, which has serious impacts on human respiratory and
cardiovascular health as well as on vegetation and forest ecosystems. Particulate matter, whether
directly emitted from exhaust and fugitive dust during construction, from operation of dieselfired engines, or indirectly created from interactions of NOx emissions in the atmosphere, also
affects respiratory and cardiovascular health.
The NEPA document should assess air emissions and particulate deposition from the
construction and operation of the Project and its infrastructure based on the cumulative impact of
the proposed line’s emissions together with air emissions from existing and reasonably
foreseeable Marcellus development and end uses of the gas delivered by the pipeline.
Noise Impacts from Pipeline Construction and Operation Need Full and Fair
Consideration
FERC must explore the impacts of construction, operation, and maintenance of the
Project on residents, wildlife and visitors. Noise associated with construction can have a
devastating impact on wildlife. Certain species depend on hearing for courtship and mating
92
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behavior, prey location, predator detection, or homing and will suffer serious detrimental impacts
from construction and/or ongoing operation of compressor stations. Such impacts must be
considered.
Noise impacts to year round residents as well as visitors must also be examined as
sensitivity to noise is very variable and these impacts may lead to less utilization of the
associated parklands by the public, decreased quality of life by residents, health impacts to those
repeatedly exposed, and/or a reduction of nearby wildlife impacting recreation.
FERC must include construction impacts in the scope of its environmental review. To
determine these impacts, the applicant must be asked to provide specific details on construction
activities, including the type of equipment that will be used and when it will be used, what
season and time of day construction activities will occur, and the specific noise-producing
attributes of each piece of equipment.
The possibility of ground-borne vibration and noise impacts related to construction
activities on habitat, steep slopes, etc. must be studied. Resources near the Project will be
especially susceptible to ground-borne vibration as the applicant is proposing to construct an
underground pipeline that will require the creation of a trench across an extremely sensitive
landscape.
Noise impacts to the landscape will be exacerbated by the creation of the ROW and the
removal of vegetation. As the ROW expands, noise from construction, operation, and
maintenance of the pipeline will penetrate farther into the forest, affecting additional wildlife.
FERC must assess the severity and nature of this impact throughout the different seasons and the
overall lifetime of the project.
The movement of construction equipment and long-term maintenance vehicles may
impact sensitive receptors in the surrounding local communities along utilized roadways and
access roads. Further, if detours are used during the construction project, the roadways that bear
the re-directed traffic may be impacted by the increased noise. The NEPA document must
address both of these secondary noise impacts.
The ongoing noise of the Kidder Township compressor station must be fully considered
as must the ongoing vibration impacts of operation of the pipeline as gas passes through it.
Viewsheds Are an Important Part of The Impacted Community That Must be Considered
Viewshed impacts should be examined in a way that describes any physical changes to
the landscape, examines consistency with the objectives of the NPS, and state and county
parkland management plans to preserve scenic resources, and considers the ramifications for
community planning documents and zoning, compatibility in mass, scale, and prominence, and
degree of contrast in line, color, and form.
Viewer sensitivity will be extremely high to viewshed impacts as the lands impacted by
the Project are some of the last remaining contiguous forests in New Jersey and Pennsylvania
and are preserved lands highly utilized by recreational visitors and highly prized by both
residents and potential homebuyers. Altering the natural visual environment on these lands
through the construction of a gas pipeline would be adverse to user’s expectations that the area
will have natural, wild viewsheds. These impacts must be heavily weighted.
To properly assess these impacts, the Commission should consider, but not be limited to,
the following issues: probable viewers and their viewer sensitivity, all significant vistas and
viewsheds that could be impacted by any of the alternatives, and the dominant elements of the
current viewsheds and how each alternative will impact that viewshed or vista. Moreover, the
construction activities, the ROW, and clearing of access roads will produce localized scenic
resource impacts that must be assessed in the NEPA document. The document should address all
foreground, middle-ground, and background vistas in its analysis of impacts.
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Climate Change and Greenhouse Gases
Carbon sequestration in forest cover is a critical mechanism in combating climate change.
Forests serve as carbon sinks, removing excess carbon dioxide from the atmosphere and storing
the compound over several decades. The applicant proposes to clear-cut more than 350 acres of
forest, decreasing the landscape’s ability to provide carbon sequestration services. This impact
must be addressed in the NEPA document.
The construction of the Project will require a large amount of fossil fuel to power
construction equipment. The NEPA document must explore what impact construction vehicle
emissions will have on climate change.
Further, FERC should consider the cumulative impacts of the Project’s direct and indirect
greenhouse gas (“GHG”) emissions. Direct emissions may include but are not limited to carbon
dioxide (CO2) and nitrous oxide (N2O) emissions from compressor engines, line heaters, and
generators; fugitive methane emissions from compressors and pipelines; and black carbon
emissions from diesel vehicles and equipment. Notably, methane is 84 times and N2O is 280
times more warming than CO2 over a twenty-year period, while black carbon is estimated to be
2,200 times more warming than CO2 over the same period.93
Additionally, large amounts of methane leak into the atmosphere during the “transport,
storage and distribution” phases of the natural gas delivery process including during transmission
through interstate pipelines.94 Even conservative estimates of leakage during gas transmission,
storage and distribution have given a range of up to 3.6%.95 If additional processing is required
before the gas can be transported through a pipe then as much as 0.19% more of the gas can be
lost. 96 The majority of emissions from the transmission segment come from leaks on compressor
components. Leaks of methane from the pipelines are also caused by disturbances from earth
movement, the breakdown of joints, corrosion, and natural processes that degrade softer
elements in the pipe. After the gas moves through transmission lines, underground distribution
pipelines move the gas from the local gas utility/ distribution company to the end user, the
residential or commercial customers. These greenhouse gas emissions must be fully, fairly and
conservatively assessed.
Furthermore, indirect effects of the Project’s transportation of natural gas from the
Marcellus Shale region should be analyzed including, but not limited to the impact of this gas
when combusted for use, releasing GHG that cause climate change. This effect is not only
reasonably foreseeable, it is certain. Since NEPA analyses of GHG sources must take into
account all phases of the proposed action, such certain downstream effects of a gas pipeline
should be assessed. Moreover, cumulative impact analysis requires that these GHG emissions be
considered in the context of GHGs emitted from the aggregate of natural gas that have been and
will reasonably foreseeably be extracted from the Marcellus Shale region.
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The production of the pipes, mining of metal and supplies to manufacture the pipelines,
and the transport of those pipes from the production facility to the final pipe destination need
also be considered in the impacts as all of these manufacturing processes are labor and fossil fuel
dependent.
Exposed Pipelines and Associated Risk of Rupture
Because open trench pipeline installations may unnaturally alter both stream bank and
streambed (i.e., channel) stability, there is an increased likelihood of scouring within backfilled
pipeline trenches. Flooding rivers can scour river bottoms and expose pipelines to powerful
water currents and damaging debris. Additionally, unusually heavy rains possibly associated
with climate change, threaten to increase overall stream degradation and channel migration –
thereby exposing shallowly buried pipelines. Exposure of the pipeline raises a greater risk of
pipeline damage, breakage and pollution; with pipeline breakage resulting in the catastrophic
discharge of its contents into the natural stream system. Soil erosion and channel migration
reduces the soil cover over a pipeline, resulting in the formation of a scour hole which makes the
pipeline vulnerable to rupture. Lateral migration of stream channels can also heighten the risk of
pipeline exposure.
Scour hole development proximal to pipelines is well-documented in both stream and
seabed settings.97 Federal regulations require that pipelines crossing rivers be buried at least four
feet underneath most riverbeds.98 An expert at HydroQuest has determined that, at a minimum,
any pipeline installed using the open trench cut method needs to be installed at least 24 feet
below the stream bed in order to prevent exposure from scour.99
Another significant environmental risk associated with both wet and dry trench methods
of gas pipeline crossings of rivers and streams is the potential of releasing hydrocarbons or other
contaminants directly into surface water and fragile downstream ecosystems, including hydrocarbon laced liquids such as benzene that are part of the gas being delivered by the pipeline.
Hydrocarbon-laced condensate or natural gas liquids (NGLs) associated with natural gas (e.g.,
benzene) pose an environmental risk if pipe rupture occurs (e.g., to potential bog turtle habitat
and travel corridors, fisheries, downstream drinking water supplies as well as underlying aquifers
recharged by stream water). Clean up associated with pipeline breaks can be extremely
expensive.
The potential for scour, pipeline exposure, pipeline rupture and resulting impacts must be
full consideration in NEPA review, especially given the high number of stream crossings slated
for this project.
Energy Impacts Require Assessment
Energy impacts must also be examined in the NEPA document. Aspects of the Project
that should be studied for their energy impact include: all energy-consuming equipment and
processes that will be used during the construction and operation of the Project; the energy
efficiency of required materials, fuels, and equipment; the number of maintenance trips
necessary for maintaining the ROW over its intended life; the mode of transportation and use of
fuel for these activities; and an estimate of the total energy requirements for each proposed
alternative.
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The NEPA documents should also examine the impacts of increased energy consumption
that will result from upgrading the natural gas pipeline. Part of this analysis should discuss how
bringing more energy into New Jersey will affect future energy conservation efforts.
Energy consumption impacts should be calculated for the lifetime of the proposed Project
and Project alternatives, and should be an aspect of the irreversible commitment of resources
section of the NEPA document.
The impacts of this project on clean energy investments as well as the ability of clean
energy options to provide the energy needs targeted should also be part of the NEPA assessment.
Impacts to Recreation, Aesthetics, Art and the Resulting Economics Must All be
Considered
In studying impacts to water quality, wetlands, parklands, forest land, naturally vegetated
areas, and/or any of the landscapes, water resources, open space areas, conserved lands or
parklands impacted by PennEast, the ramifications for the beauty of the region and the
recreational use and value of the region must also be considered. For example, consideration of
the direct and indirect impacts must also be given to how diminished water quality would affect
recreational and visitor uses of the Delaware River and state and county parklands (e.g., boating,
canoeing, aesthetic qualities, and degradation of fisheries), tributaries valued for their birding,
boating and fishing. The market value of homes, the success of recreational ventures, the
economic success of the many recreationally and aesthetically dependent businesses of the
region will all be impacted by the land, water, landscape, aquatic life and wildlife impacts of the
PennEast project. All of these issues must be considered.
When considering alternative routes the short and long-term implications of disturbing
and fragmenting natural areas must be given greater weight than consideration of manicured,
active recreation areas.
Additionally, the part of the Delaware River and the Delaware River watershed is highly
favored and utilized by artists because of its beauty, its unparalleled ecological values and
visuals, and the community it has attracted and supported. The ramifications for art, artists and
art related businesses and nonprofits must also be given due consideration and valuation.
Proposed Mitigation and Co-Location Measures Must Be Considered in Context and
Effectiveness
As with all mitigation measures, to determine a proposed mitigation measures’ efficacy
FERC must examine the effectiveness of proposed mitigation that has been implemented for
other FERC jurisdictional projects around the area where the proposed Project will be
constructed and operated. Such a comparison is necessary in any environmental review
document produced by the Commission.
It must also be honestly recognized that co-location of a project with existing ROWs, as
is being considered for a portion of PennEast, does not avoid the forest fragmentation, waterway,
wetland, habitat, soil compaction, increased runoff, air pollution, invasive species or other harms
that pipeline construction and operation bring. So to the extent there is any co-location there
must be full consideration of the impacts.
Infrastructure, Access, and Circulation
FERC must examine the potential degradation of roadways due to utilization by
construction vehicles. The heavy construction machinery and high traffic volumes associated
with Project construction activities ruins roads, leaving taxpayers to pay for repairs, particularly
given that PA exempts pipeline companies from taxation. FERC should consider this eventual
tax burden as it weighs alternatives during the NEPA process.
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Moreover, construction traffic will impact visitor experience at federal, state, and county
parklands as portions of these parks will be completely inaccessible or will require detours.
Visitors will have to fight congestion to access the parks, and the messy sight of construction
activity will greet them once they arrive. Park visitation may well decrease, causing an adverse
impact on the local economy.
FERC must also address localized impacts along access roads arising from the removal of
vegetation, which will in turn lead to loss of forest connectivity, increased edge effects on the
core forest, and increased erosion. The heavy construction equipment utilizing these roads will
compact the soil, leading to a degradation of groundwater recharge capabilities. Finally, the
installation of fill materials along these roads will also import invasive species to the ROW. The
NEPA document must examine these long-term effects.
The impacts to roadways and residents from roadway collapse due to pipeline
construction must also be assessed. For example, construction of the Northeast Upgrade project
resulted in a roadway cave in during HDD activities, and the threat of sinkholes, particularly in
the Lehigh valley, has even greater potential to impact roads and traffic.
Ongoing Impacts of Pipelines
The ongoing impacts of the pipeline ROW and operation of the pipeline for transporting
natural gas must be assessed. As proposed, the ROW will be kept clear of vegetation. This
ongoing absence of healthy vegetation and the methods used for maintenance, including the use
of herbicides, has ongoing adverse impacts on the community and ecosystem.
The air quality impacts associated with methane leakage, the stormwater runoff and loss
of groundwater recharge associated with vegetation loss and soil compaction, the impacts of
forest fragmentation and invasive species are also enduring.
There are reports that farmers have reduced crop yields in the areas where their properties
are crossed by pipelines – the cause and size of the food and economic impact of this affect must
be thoroughly assessed. In public meetings regarding PennEast one pipeline said an existing
pipeline crossing his farm reduced his crop yield by 30% with measurements and data to support
his assertion.
The Commission Must Recognize the Delaware River Basin Commission’s Authority to
Review the Project
On October 28, 2014, DRN submitted a letter to the Delaware River Basin Commission
(“DRBC”) requesting the DRBC to exercise its jurisdiction under the DRBC’s Compact and
Rules of Practice and Procedure over the proposed Project. On November 14, 2014, the DRBC
agreed with DRN that the Project is “subject to review under Section 3.8 of the Delaware River
Basin Compact and implanting regulations.”100
In that letter the DRBC also stated that “the scope of DRBC review will not necessarily
be the same as the project sponsors’ description of the scope in its FERC pre-filing
submission.”101 The submission referenced by the DRBC indicated that the Project applicant
only initially expected the DRBC’s review to involve an evaluation of the water withdrawal
needs of the proposed Project. Therefore, the Commission must recognize the expanded role that
the DRBC is to play in its review of the proposed Project, and cooperate with the DRBC’s
forthcoming docket review.
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Conclusion
FERC‘s EIS must analyze the extensive and egregious impacts the Project threatens on
water resources, forest ecosystems, habitats, air quality, and parks and open space. The NEPA
document must also assess cumulative and secondary impacts. To do so, the analysis must be
thorough and objective. Given the dramatic growth of natural gas development in the Marcellus
Shale, and the significant environmental degradation resulting from that development, FERC has
an obligation to consider the cumulative impacts of this Project across the length of the project
itself but also in conjunction with other known and planned projects advertised for this region.
Furthermore, the alternatives analysis must include alternative construction practices that can
greatly avoid and minimize community and environmental harm.102
Thank you for the opportunity to comment on the proposed project. We look forward to
full participation in the forthcoming environmental review process.
Respectfully,

Maya K. van Rossum
the Delaware Riverkeeper

Christine M. Arnott, Ph.D.
Research Associate

Aaron Stemplewicz
Staff Attorney

Faith Zerbe
Water Watch Director
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Fact Sheet: PennEast Cuts
Natural Resources
Delaware Riverkeeper Network reviews of the proposed PennEast
Pipeline routes demonstrate that the following resources are at
risk of being cut by the project.

88 Waterways – 76 of which are within the Delaware River watershed
Trout Brook
unnamed tributary to Trout Brook
unnamed tributary to Frances Slocum Lake
Abrahams Creek
North Branch Susquehanna River
Gardner Creek
Mill Creek
unnamed Tributary of Deep Creek
unnamed tributary to Deep Hollow Pond
Bear Creek
Snider Run
Little Shaders Creek
Shades Creek
Stony Run
Lehigh River
unnamed tributary to Lehigh River
Black Run
Mud Run
Stony Creek
Wild Creek
White Oak Run
unamed tributary to White Oak Run
Pohopoco Creek
Hunter Creek
Borger Creek
Buckwha Creek
Aquashicola Creek
Hokendauqua Creek
unnamed tributary to Hokendauqua Creek
unnamed tributary to Monocacy Creek
Monocacy Creek
East Branch Monocracy Creek
unnamed tributary to East Branch Monocracy
Creek

Lehigh River
Frys Run
Delaware River
8 unnamed tributaries to Delaware River
2 Milford Creek tributaries
Milford Creek
Hakihokade Creek
unnamed tributary to Hakihokake Creek
2 unnamed tributaries to Harahokake Creek
Harihokake Creek
Nishisakwick Creek
Nishisakwick Creek Tributary
Little Nishisakwick Creek
Little Nishisakwick Creek Tributary
Copper Creek Tributary
Copper Creek
Lockatong Creek
Un-Coded Tributary
Lockatong Creek Tributary
4 Wichecheoke Creek Tributaries
Wickecheoke Creek
Delaware and Raritan Canal tributary
4 Alexauken Creek Tributary
Alexauken Creek
3 Swan Creek Tributaries
Swan Creek
3 Moores Creek Tributaries
Moores Creek
Fiddlers Creek
Jacobs Creek
2 Woolsey Brook tributaries
Woolsey Brook
3 Stony Brook tributaries

44 Wetlands – 39 within the Delaware River Watershed
Monocanock Island Wetlands
Wild Creek Wetlands
Hunter Creek Wetland
Aquashicola Creek Wetland
Milford Creek Wetlands
Milford Creek Tributary Wetlands
4 Harihokake Creek Wetlands
Nishisakwick Creek Wetland
Little Nishisakwick Creek Wetland
Little Nishisakwick Creek tributary Wetland
Cooper Creek Tributary Wetland

Cooper Creek Wetland
3 Wickecheoke Creek Tributary Wetlands
Alexauken Creek Tributary wetland
Alexauken Creek wetland
Moores Creek wetland
Fiddlers Creek wetland
2 Jacobs Creek Tributary wetlands
Woolsey Brook Tributary
2 Stony Brook Trib wetlands
17 unnamed wetlands

30 Parks – 29 within the Delaware River Watershed
Frances Slocum State Park
Francis E. Walter Reservoir
Hickory Run State Park
SGL 129
Weiser State Forest
Beltzville State Park
Beltzville Reservoir
SGL 168
Bethlehem Towpath Bike Trail
D&L Trail
Lower Delaware River
D&R Canal
Washington Crossing State Park
Gravel Hill Preserve
Unnamed NJ OpenSpace: Rec/Cons

Milford Bluffs
Unnamed NJ OpenSpace: Park
Unnamed NJ OpenSpace
Nishisakwick Greenway
Delaware Bluff
Wickecheoke Creek Open Space
West Amwell Township Openspace
Moores Creek
Hopewell Township Unspecified Open Space
Kuser Mt (Baldpate Mtn)
Washington Crossing SP
Hopewell Valley Park
Upper Jacobs Creek
Woolsey Brook
Hopewell Township Open space

33 Easements
9 state held
18 held by local governments
5 held by NGOs
1 unknown
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The Effects of Converting Forest or Scrub Wetlands to
Herbaceous Wetlands in Pennsylvania
Wetlands are tracts of land characterized by the recurrent and prolonged
presence of surface water and/or near-surface groundwater. Their vegetation,
wildlife, and soil properties are greatly influenced by wetness, that is, by their
hydrology. Wetness has a profound effect on the biogeochemical reactions that
occur in the top foot of wetland soil, allowing bacteria to render such soils
anaerobic (oxygen-free) and thereby affecting the chemistry of the soil particles
as observed in soil color and organic matter, determining the kinds of
microorganisms present, selecting the kinds of rooted plants able to survive and
compete, and in turn affecting the quality of habitat for animals including humans.
Like streams, ponds, lakes, rivers, and oceans, wetlands today are deemed to be
bodies of surface water, peculiar places transitional between (1) permanent open
waters and (2) dry lands wet only during precipitation events. Some wetlands
are associated with areas where surface waters and groundwater interconnect.
For many years wetlands were regarded as wastelands, and public policy
encouraged their physical conversion to accommodate more highly valued land
uses of many kinds (farms, cities, roads, residential and commercial
development). In response, millions of acres of wetlands were destroyed across
the United States, including more than half of Pennsylvania’s wetlands (more
than 600,000 acres). Not until the latter half of the twentieth century were the
environmental and societal values of suddenly scarce wetlands broadly
appreciated and subjected to legal protection against unnecessary alteration in
the United States (Schmid 2000). Today most construction activities in wetlands
are regulated by public agencies concerned with environmental protection.
Regulators at the federal, State, and/or municipal level may be involved in permit
review and approval. Most construction activities that would affect wetlands are
unlawful, unless previously authorized by permit, but the applicable laws vary
greatly from place to place in their scope and stringency.
Wetness (above-ground inundation or in-ground saturation within the uppermost
foot of topsoil) for periods of two weeks or more, at least seasonally recurrent, is
the primary characteristic that locally distinguishes individual wetlands from nonwetland areas that may display similar climate, exposure (aspect), slope, geology
(rock type), soils, and biota (plants, animals, bacteria, fungi). The prolonged
presence of surface water at relatively shallow depth (< 6 feet) and the presence
of emergent vegetation distinguish wetlands from the deep, open waters of lakes
and the flowing channels (some with submerged or floating plants) of streams--other bodies of surface water with which wetlands often are closely associated.
Wetlands often occupy a landscape zone transitional between open waters and
the seldom-wet uplands found at higher elevations. Along with groundwater,
surface streams, rivers, lakes, ponds, and wetlands are regulated Waters of the
Commonwealth of Pennsylvania. Many, but not all, of the wetlands and other
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surface water bodies in Pennsylvania are also Waters of the United States
(USEPA and USACE 2014).
In the large and diverse Commonwealth of Pennsylvania there are many kinds of
wetlands. Pennsylvania wetlands in the aggregate occupy a small proportion of
the land surface, and are most extensive in formerly glaciated areas such as the
plateaus of the northeastern and northwestern counties, as shown below in a
National Wetland Inventory drawing (from Tiner 1987). Individual wetlands can
range in size from a few square feet to many acres. Wetlands today are
recognized as contributing to water quality, wildlife habitat, endangered species
protection, and the human landscape far out of proportion to their percentage
share of the Pennsylvania land surface, and thus warrant stringent protection
from human modifications to the extent practicable. These values increase as
human population and population density increase. At the same time, the
economic value of property where the destruction of wetlands has been
authorized can greatly exceed the cash value of that property in its natural
condition. Hence the extent to which public agencies can protect wetland
resources often conflicts with the desire of private landowners to alter the
property which they own.

Pennsylvania Wetlands Are Geographically Concentrated.
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Agencies tasked with implementing the federal Clean Water Act (P.L. 92-500, 86
Stat. 816) and the Pennsylvania Dam Safety and Encroachments Act (32 P.S.
693) and Clean Streams Law (35 P.S. 691), long have defined wetlands as
Areas that are inundated or saturated by surface water or groundwater at a
frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions, including swamps, marshes, bogs and similar areas (25 Pa. Code
105.1.)

Accurate wetland identification and delineation depend upon a careful analysis of
plants, soils, and hydrology using the best available scientific guidance to apply
the official definition in each real situation on the surface of the earth. In the
central sections of most wetlands the general public can readily ascertain the
distinctive conditions that characterize tree-filled swamps and herb-dominated
marshes. Precisely locating the boundaries of a wetland, however, in gently
sloping transitional areas where the requisite field indicators gradually drop out,
typically requires specialized training in the visual appearance of vegetation,
soils, and hydrology as they occur outdoors in all seasons, along with thorough
knowledge of relevant agency rules for consistent decisionmaking. The details of
scientific knowledge of wetland functions and regulatory adjustments in setting
regulatory boundaries and analyzing impacts have changed over recent decades
as our understanding of wetlands has increased.
To apply the regulatory definition of wetlands in the field, federal and
Pennsylvania regulators (25 Pa. Code 105.451) employ the Army Corps of
Engineers Wetland Identification and Delineation Manual (ERL 1987) in
conjunction with its recent regional supplements (for example, USACE 2012) and
other technical support documents (including Lichvar et al. 2014, Vasilas et al.
2010, USACE 2014). These official documents provide the guidance necessary
for recognizing the current extent of regulated wetlands under various conditions
of season, wetness, and human disturbance, using field indicators of vegetation,
soil, and hydrology.
In Pennsylvania the Army Corps of Engineers provides, in response to landowner
requests, formal written Jurisdictional Determinations (JDs) that confirm the
accurately mapped extent of wetlands and bodies of surface water eligible for
regulation at the federal, State, and municipal level on specific tracts of land.
Absent the issuance of a valid JD, there is no way for a landowner or the public
to ascertain accurately the limits of a regulated wetland. Topographic maps,
National Wetland Inventory maps, floodplain maps, soil survey maps, and
planning maps of many kinds can provide useful technical information, but do not
identify in detail the limits of regulated wetlands (or streams) that need to be
considered by the sponsors of construction projects. Consultants typically
document sites on behalf of landowners and prepare paperwork for agency
review. Careful documentation of wetlands whose proffered boundaries are
superimposed onto a land ownership survey is required as part of a request for a
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JD, and Corps staff typically inspect each property in the field prior to approving a
JD. JDs remain valid for five years, in recognition of the fact that wetland
boundaries can change over time as a result of natural changes as well as
unregulated human activities nearby. Only the Natural Resources Conservation
Service (NRCS), an arm of the US Department of Agriculture, issues permanent
wetland identifications for purposes of eligibility for federal programs that support
crop production. Such NRCS determinations apply only to farming, not to
general construction activities.
Delineated wetlands are best avoided when new construction projects are
proposed, and permit applicants are expected to minimize unavoidable impacts
insofar as practicable. The JD forms the informational basis for permit
calculations and for designing compensatory mitigation to offset agencyapproved impacts to the extent practicable.
Recent experience confirms that applicant-proffered wetland boundaries continue
to warrant detailed scrutiny by the Army Corps of Engineers and other regulators.
In one 2010 mining application in Greene County, National Wetland Inventory
maps disclosed 4 wetlands on a 642-acre site. The applicant’s consultant
submitted a proposed delineation to PADEP showing 10 wetlands. After field
inspection by the Corps, the JD drawing of the same tract of land showed 27
wetlands (Schmid & Co., Inc. 2013). In Sullivan County a gas company
consultant delineated streams and wetlands in a 50-foot wide right-of-way along
some 4,000 feet of unpaved township road. After the adjoining landowners
secured Corps JDs, the square footage of regulated streams and wetlands
increased to 700% of that flagged for the gas company within the same 4-acre
strip of land (Schmid & Co., Inc. 2011b). The Corps field representative
commented that significant under-identification of wetlands had occurred at
several recent gas well installations where he had been involved with
enforcement actions. None of those permittees had secured a Corps JD, and
PADEP as usual had approved their permits without questioning the accuracy of
information in the applications. It is not possible to overemphasize the necessity
for JD applications followed by field-checking by Corps staff of proffered
delineations as critical to the identification of wetlands in Pennsylvania prior to
permit approval. Unidentified wetlands are not protected at all.

Wetland Permits
Regulated activities in Pennsylvania wetlands and other bodies of water cannot
legally be initiated prior to permit approval by the Department of Environmental
Protection (PADEP), except for waivered activities (25 Pa. Code 105.12) and
registered activities that conform to the requirements of pre-approved general
permits (25 Pa. Code 105.441 et seq.). Above established minimum thresholds
of impact, regulated activities in federally regulated wetlands and waters also
require approval from the Army Corps of Engineers. Except for those areas and
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activities excluded from regulation by waiver or authorized via general permits,
wetland functions by regulation must be identified by an applicant when permit
approval is sought for activities that will encroach upon wetlands and other
bodies of water in Pennsylvania (25 Pa. Code 105.13). Permit applications for
relatively small encroachments may be reviewed only by State agencies; larger
or more damaging activities must be considered independently also by federal
agencies. Few of the more than 2,500 Pennsylvania municipalities have adopted
any ordinances protective of wetlands, but some have included wetlands as
among resources to be reviewed at the local level, and their wetlands may be
protected over and above what State and federal agencies require. Like PADEP,
local agencies generally lack the staff resources to identify jurisdictional
boundaries for wetlands.
After wetlands have been identified, permit applicants are expected to avoid
impacts, and where unavoidable, to make every practicable effort to minimize
impacts when planning their construction projects; PADEP is to review such
efforts to avoid and minimize impacts [25 Pa. Code 105.14(b)(7)]. Where
encroachments are proposed into wetlands, it is the responsibility of the permit
applicant to identify onsite conditions in every affected wetland as a basis for
ascertaining the probable alteration of functions when analyzing unavoidable
adverse impacts and providing appropriate compensatory mitigation (25 Pa.
Code 105.14, .15, and .18a). Impacts are to be analyzed in an Environmental
Assessment (§105.15). The extent and nature of unavoidable impacts become
the basis for developing the applicant’s proposal for site restoration and
compensatory mitigation. The quality of wetland assessment depends on the
thoroughness and accuracy of underlying wetland inventory as well as the
professional competence of the delineator and agency reviewer. Wetland
functions form a principal aspect of the environmental assessment.
PADEP and district offices of the Army Corps of Engineers have adopted a joint
permit application (Form 3150-PM-BWEW0036A, March 2013) and related forms
that solicit the minimum information needed for agency decisionmaking regarding
affected wetlands and other bodies of water on properties where construction is
planned that may damage these resources. Public notice is required for
individual joint permit applications, but not for waivered activities or for
registrations of applicant intent to rely upon general permits. PADEP staffers are
charged with reviewing each application to insure its completeness, its accuracy,
and the applicant’s proposed compliance with applicable regulations. Permit
files, application data, and related correspondence are public records and can be
examined by persons concerned about wetland protection through the
procedures of Pennsylvania’s Right to Know Law (Act 3 of 2008) and the federal
Freedom of Information Act (5 USC 552 et seq.). Upon approval of a PADEP
permit, the window for filing appeals to the Pennsylvania Environmental Hearing
Board by any aggrieved party remains open for thirty days. Applicants are
required to conform to the conditions and limitations set forth in general and
individual permits. All recipients of individual permits by regulation are required
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to file a statement of compliance with permit requirements within 30 days of work
completion and to file final as-built plans within 90 days showing any changes
from original plans and specifications (25 Pa. Code 105.107).
In Pennsylvania some wetlands are deemed more valuable than others.
Exceptional Value wetlands deserve special protection. Such wetlands exhibit
one or more of the following characteristics (25 Pa. Code 105.17):
1. Serve as habitat for fauna or flora listed as threatened or endangered under federal or
Pennsylvania law.
2. Are hydrologically connected to or located within 0.5 mile of the above and maintain the
habitat of the endangered species.
3. Are located in or along the floodplain of the reach of a wild trout stream or waters listed
as having Exceptional Value and the floodplain of their tributary streams, or within the
corridor of a federal or Pennsylvaia designated Wild or Scenic River.
4. Are located along an existing public or private drinking water supply and maintain the
quantity or quality of that surface water or groundwater supply.
5. Are located in State-designated natural or wild areas within State parks or forests, in
federally designated Wilderness Areas or National Natural Landmarks.

Wetlands that qualify as having Exceptional Value are defined as surface waters
of Exceptional Ecological Significance (25 Pa. Code 93.1), and thus (like
Pennsylvania streams that have been designated or have attained Exceptional
Value uses) are to be treated as Tier 3 Outstanding National Resource Waters in
the language of the Clean Water Act of 1972 (as amended, 33 USC §1251 et
seq.; US Environmental Protection Agency Water Quality Handbook - Chapter 4:
Antidegradation [40 CFR 131.12]). These highest-quality resources are to be
protected from degradation. Wetlands that do not exhibit any of the above-listed
characteristics are deemed “Other” wetlands.
Permits for structures and activities in Exceptional Value wetlands are not to be
approved unless PADEP finds that: the dam, water obstruction, or
encroachment will not have an adverse impact on the wetland, as determined in
accordance with §§ 105.14(b) and 105.15; the project is water dependent,
requiring access to, proximity to, or siting within the wetland to fulfill its basic
purpose; there is no practicable alternative that would not involve a wetland or
that would have less adverse effect on the wetland and not have other significant
adverse effects on the environment; the project will not cause or contribute to a
violation of an applicable State water quality standard; the project will not cause
or contribute to pollution of groundwater or surface water resources or diminution
of resources sufficient to interfere with their uses; and the applicant replaces the
affected wetland in accordance with criteria at § 105.20a [25 Pa. Code
105.18a(a)]. Yet Corps Jurisdictional Determinations are not required for
Exceptional Value wetlands in Pennsylvania, so these wetlands are equally likely
to be overlooked as those lacking exceptional value.
“Other” wetlands also are deemed “a valuable public natural resource” (25 Pa.
Code 105.17) that is to be protected from significant impacts in similar fashion to
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Exceptional Value wetlands. Permits are to be granted to dams, water
obstructions, or encroachments affecting Other wetlands only when PADEP finds
that: the project will not have a significant adverse impact considering the areal
extent of the impacts, values, and functions of the wetlands, the uniqueness of
the wetland functions and values in the area or region; comments from
environmental agencies have been addressed; adverse impacts on the wetland
are to be avoided or reduced to the maximum extent possible; there is no
practicable non-wetland impacting alternative; the applicant has convincingly
demonstrated that non water-dependent projects have no practicable alternative,
overcoming the rebuttable presumption that such alternatives exist; the project
will not cause or contribute to violation of an applicable State water quality
standard; the project will not cause or contribute to pollution of groundwater or
surface water resources or diminution of resources sufficient to interfere with
their uses; the cumulative effect of this project and other projects will not result in
a major impairment of the Commonwealth’s wetland resources; and the applicant
replaces the affected wetland in accordance with criteria at § 105.20a [25 Pa.
Code 18a(b)]. On paper, Pennsylvania offers stringent protection to its wetlands.

Wetland Functions
Nine wetland functions are specifically identified in the definitions section of
Pennsylvania’s Dam Safety and Encroachments regulations (25 Pa. Code 25.1).
By regulation, these functions are the minimum that require consideration as
PADEP evaluates every encroachment permit affecting 1 acre or less of
wetlands. Larger wetlands, as well as Exceptional Value wetlands smaller than 1
acre may require more complex assessment of additional functions and values in
addition to these [25 Pa. Code 105.13(d)(3)]:

Wetland Functions Requiring Analysis in PADEP Permits
1. Serving natural biological functions, including food chain production; general
habitat; and nesting, spawning, rearing and resting sites for aquatic or land
species.
2. Providing areas for study of the environment or as sanctuaries or refuges.
3. Maintaining natural drainage characteristics, sedimentation patterns, salinity
distribution, flushing characteristics, natural water filtration processes, current
patterns or other environmental characteristics.
4. Shielding other areas from wave action, erosion, or storm damage.
5. Serving as a storage area for storm and flood waters.
6. Providing a groundwater discharge area that maintains minimum baseflows.
7. Serving as a prime natural recharge area where surface water and groundwater
are directly interconnected.
8. Preventing pollution.
9. Providing recreation.

Different wetlands exhibit different combinations of functions. Some mutually
exclusive functions (for example, groundwater recharge and groundwater
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discharge) can alternate over time within a single wetland. The functions performed
by a wetland may vary over seasons and from year to year. The functions that any
given wetland is capable of performing result from both the internal characteristics
of the wetland itself and the surrounding context in which that wetland exists,
including its connection with other natural areas and with watercourses. Corridors
for wildlife movement, for example, are important to allow populations of animals to
move between areas of wetland habitat, and many streams function as wildlife
corridors. Similarly, only a wetland located on the shore of an open water body can
shield other areas from wave action. The success of a wetland in performing
functions can be affected greatly by past or ongoing human activity. Most wetland
functions are disrupted permanently or temporarily by construction activities that
impinge upon the wetland vegetation, soils, or hydrology directly. Human activities
that increase performance of one function can accompany decreasing performance
of other functions by that wetland.
Wetland functions also can be affected by construction outside the wetland itself
out to a distance of 1,500 feet or more (Houlahan et al. 2006). For example,
wildlife that breed in wetlands, such as reptiles and amphibians including frogs
and salamanders, normally range into the adjoining uplands for distances of
many hundreds of feet in eastern North America during the course of an annual
cycle. If the adjacent lands are deforested or paved, or the wetland isolated by
an intervening road or fence, the wetland habitat can be rendered useless to
such creatures. By way of further example, altering the light and wind by
removing the surrounding forest can cause a major change in the plants and
animals that can survive in a wetland. Surface disturbances outside a wetland
also can have major impact on the hydrology of the wetland, profoundly altering
its ecosystem by draining or flooding it.
There is no State-regulated wetland buffer in Pennsylvania, such as exists in
New Jersey or New York. Those States have expressed concern for the variable
boundaries of wetlands that result from differing weather conditions year to year.
They wisely recognize that the associated transitional areas adjacent to wetlands
comprise essential parts of the functioning ecosystem of each wetland. Hence
they long have considered the preservation of ecosystems adjacent to a wetland
to be an essential part of protecting that wetland’s functions and values. The
absence of regulated buffers around wetlands in Pennsylvania renders its
wetlands at risk of unavoidable degradation, especially in areas of concentrated
human populations. A few Pennsylvania municipalities have recognized or
sought to remedy this environmental risk through local ordinances that provide
for maintenance of some amount of undeveloped protective buffer outside the
wetland.
.
Wetland Classification
The functions and values of a wetland differ according to the placement of the
wetland in the landscape and the manner in which it gains its wetness.
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Functional analysis logically addresses different classes of wetlands differently
when addressing their potential for damage or rehabilitation. Wetlands and
shallow water bodies are usefully categorized at the most basic level by general
hydrogeomorphic system. Across most of the Pennsylvania landscape, wetlands
and small ponds are assigned to the Palustrine (P) system, which is
distinguished from tidal estuarine and marine classes, lakes, and large rivers.
Wetlands along the boundaries of water bodies are assigned to the Riverine (R)
or Lacustrine (L) systems, although many floodplain wetlands are labeled as
Palustrine. Marine (M) and Estuarine (E) classes are of limited extent in
Pennsylvania.
The following table identifies the most recent hydrogeomorphic classifications
under development by the PADEP (draft Technical Guidance Document 3102137-002, 7 March 2014, p. 27). The classification is significant as it affects the
functional analysis of all water bodies including wetlands.

Palustrine
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PADEP goes on to offer additional detail on the principal kinds of wetlands in
Pennsylvania classed by location associated with hydrology that require
consideration during functional assessments. The modifiers give an idea of the
variability of the basic types (draft Technical Guidance Document 310-2137-002,
7 March 2014, p. 24-25). Once these distinctions have been formally adopted by
PADEP for consideration in each permit application, the precision and quality of
data provided by applicants’ consultants should improve, along with the quality of
impact analysis.

Pennsylvania Hydrogeomorphic Wetland Classification Key.
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Another of the basic classifications of wetlands derived from their appearance
and germane to assessing their functions is their vegetation type. The
descriptive framework for vegetation structure was devised by the US Fish and
Wildlife Service (Cowardin et al. 1979) and is used for small-scale mapping by
the National Wetlands Inventory. Vegetation and hydrogeomorphic location are
combined to identify the principal habitat types identified by PADEP in
Pennsylvania (Draft Technical Guidance Document 310-2137-001, March 2014,
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p. 7). Notably, PADEP to date has not identified any nontidal Riverine wetland
habitat types:
Some Pennsylvania Wetland Habitat Types.

Lacustrine Emergent Wetland and Lacustrine Aquatic Bed.

Palustrine wetlands are the most numerous and widespread kinds in
Pennsylvania, accounting for 97% of the wetlands mapped in the Commonwealth
by the National Wetland Inventory from high-elevation aerial photos taken during
the late1970s and early 1980s (Tiner 1990). National Wetland Inventory
mapping is a useful tool whose results are valuable for regional wildlife resource
management, but it significantly omits many forested wetlands in Pennsylvania
and is not a reliable guide to regulated wetland locations or boundaries.
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Nevertheless, its incomplete and approximate data are readily available online
and often are displayed on maps generated by geographical information
systems. Hydric soil map units in county soil maps and wetland patterns on US
Geological Survey topographic quadrangles also offer clues to wetland locations.
But the actual extent of wetlands and streams can be determined only by field
delineation of specific properties when construction activities are proposed.
The principal kinds of vegetation found in Palustrine wetlands are classed as
forest (PFO), scrub (PSS), and herbland (PEM) based on visual observation
and/or aerial photographs. Available statistics probably underestimate the
proportion of forested wetlands in Pennsylvania, inasmuch as they are based on
aerial photographs rather than field investigation and omit forested wetlands not
distinguishable remotely. Palustrine flats (FL) devoid of vegetation are not
common. The focus of vegetation classification is on the size and structure of
the general mass of vegetation present in the landscape. An individual plant,
depending on species, can pass through the structural stages of herb, shrub, and
tree as it grows in wetlands or uplands. The US Fish and Wildlife Service has
reported their estimate of cover types of National Wetland Inventory wetlands in
Pennsylvania based on 1975-1985 aerial photographs (Tiner 1990):
Palustrine Forests.
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Acres of National Wetland Inventory Wetlands in Pennsylvania, 1975-1985.

Forest vegetation (FO) is dominated by trees at least 3 inches in minimum trunk
diameter measured 4.5 feet above the ground and at least 20 feet tall. Shrubs
and herbs can grow beneath the canopy trees, or the forest floor can be
essentially bare. Scrub (SS) is dominated by shrubs with multiple stems less
than 3 inches in diameter and rarely taller than 20 feet. Herbs can be abundant
beneath the shrubs but trees are few; light tends to reach the land surface to a
much greater degree than in forests. Herblands (EM) are generally devoid of
woody plants but instead support various kinds of non-woody, herbaceous higher
plants that emerge from the soil surface. Their plant cover can be sparse or
dense. Tracts of land that qualify as forest, scrub, or herbland may intergrade
and are mapped as mixed types (for example, FO/SS). The forest, scrub, and
herbland categories each can be subdivided into numerous subtypes, depending
on the purpose of such classification and appropriate level of detail. For
example, Palustrine forest and scrub polygons on maps can be broadleaf
deciduous (assigned the modifier “1” by the National Wetland Inventory, as in
“PFO1”) or needleaf evergreen (“PFO4”); emergent herbs can be persistent yearround (“1” as in “PEM1”) or nonpersistent (“PEM2”), and any of these modifiers
14

can be further supplemented by codes for dominant plant genus or species or for
other ecosystem attributes where more precise distinctions are needed.
In Pennsylvania Palustrine ecosystems, forested wetlands are more extensive
than scrub and herbaceous wetlands. Natural plant succession generally trends
toward forest conditions in eastern North America (Braun 1950, Küchler 1964),
and thus herbaceous and scrub wetlands tend to reflect earlier stages of natural
post-disturbance succession than forested wetlands. The first-approximation
airphoto mapping of Pennsylvania wetlands by the US Fish and Wildlife Service
reported deciduous forests making up 37% of Palustrine wetlands; evergreen
forest, 8%; deciduous scrub, 12%; evergreen scrub, <0.1%; mixed deciduous
scrub-herbland, 6%; herbland, 13%; open water (including farm ponds), 16%;
and other mixed types, 7% based on 1975-1985 aerial photographs (Tiner 1990).
Under natural conditions the forest community is disrupted occasionally by
storms, fire, and beaver activity. Human activities today are a much more
common source of forest removal. Not all herblands, however, are rapidly
changing categories of plant succession on their way to becoming forests; some
can persist naturally for long periods of time as viewed by humans. The plants
found in particular wetland communities can range from diverse species to
almost monotypic where invasives have become established.
State and federal agencies that keep records of wetlands and wetland modifications
use these vegetation types for data collection and analysis. Each distinctive
vegetation type also is associated with characteristic functions. Herbaceous
wetland vegetation is capable of being reestablished relatively quickly following
temporary disturbance, within only a few growing seasons, if soil and hydrologic
conditions are favorable. Shrubs require additional years to reach full size, and
forest trees require decades for canopy closure, even where soil disturbance has
not been severe. Diverse populations of desirable native species can require long
periods of time to become established in disturbed or newly created wetlands.

Functions of Pennsylvania Wetlands
This section discusses the functions listed above (as set forth in 25 Pa. Code 105.1)
that are typically associated with Palustrine forested (PFO) wetlands and compares
them with similar functions in scrub (PSS) and herbaceous (PEM) wetlands. These
functions are subject to disruption by human activities as well as by catastrophic
occurrences of weather (hurricanes, tornadoes), ice storms, landslides, floods, and
fires. Reductions in some functions may accompany increases in others.
The PADEP list of nine wetland functions in Chapter 105 regulations is
reasonably comprehensive and suited to project-scale analysis based on the
specific acreage of wetlands affected by an individual permittee. Current
regulations do not focus on quantitative annual productivity of timber or wildlife,
removal of air pollutants, carbon sequestration, or less tangible functions such as
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aesthetic or historic/cultural appreciation. Nor do they require measurement of
the values of any identified functions to individuals or groups. They do not
specify how to compare the relative values of different functions, how to index
current, past, or future functions of specific wetlands to generally accepted
“reference” natural wetlands, call attention to the context of land surrounding a
wetland, address the scarcity of a vegetation type, or provide for actual
consideration of cumulative wetland impacts beyond an individual permit.
PADEP long has found it virtually impossible to consider cumulative impacts,
even for a single large project, because of its longstanding willingness to
consider permits for fragments of a project on a piecemeal basis independently.
PADEP does not expect an applicant to address its entire single project in a joint
permit submission, much less analyze its proposed impacts cumulatively with
those of other permittees over large areas. PADEP also does not focus on the
uniqueness or heritage value of specific wetlands (aside from their potential for
classing a wetland as having Exceptional Value) or a wetland’s actual
replaceability or irreplaceability, should damage be authorized.
1. Natural Biological Functions and General Habitat
Natural biological functions of all wetlands include food chain production, general
habitat, and resting-nesting-spawning-rearing sites for animals and fish. Many
rare species of plants and animals are directly dependent on wetland habitats.
Trees are the largest kinds of plants and have the greatest ability to modify the
environmental effects of solar radiation, precipitation, temperature, humidity, and
air quality as a result of their above-ground biomass. These natural, localized
environmental modifications are of vital importance to the other plants and to the
animals that live within and beneath forest cover. Tree leaves produce more
tons of biomass per acre than shrubs for consumption by grazers and
accumulate larger standing crops of organic material above ground. Tree trunks
and limbs provide food for some animals and homes for many, with more
complex structure than scrubs or herblands.
Pennsylvania forests consist of a wide variety of broadleaf deciduous trees, each
species of which provides a somewhat different diet to the consumers that
depend on it (Zimmerman et al. 2012; McShea & Healy 2002). Oaks, maples,
ashes, elms, cherries, birches, and beech reflect the ancient geological history of
Appalachia, and they returned to glaciated regions when the Pleistocene ice
sheets melted. Pennsylvania forests also support many needleaf evergreen
trees such as pines, hemlocks, and spruces. Very few stands of unharvested
primeval forest remain in Pennsylvania; most of its forests have regrown
following two or more episodes of intensive logging, burning, and other human
disturbance during the past four centuries---episodes that have greatly affected
the streams of the Commonwealth. Closed canopy forest consisting of mature
trees requires about a century to recover to a recognizable mature forest
structure after fire or clearcutting. About one third of Pennsylvania’s forest
stands are 80 years old or more; only 7%, 100 years old or more (McCaskill et al.
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2013). Regenerated forest stands may or may not resemble their predecessors
in their species composition when examined in detail, and the largest regrown
individual trees are significantly smaller than historic records document as
inherited by European colonists. Selective harvesting can remove key forest
constituents, thereby reducing habitat value, and the forest canopy is further
disrupted by logging roads, well pads, pipeline rights-of-way, borrow areas, and
spills of fuel, brine, and other pollutants. Various kinds of shrubs and herbs grow
only beneath a mature forest canopy. Wood ducks (Aix sponsa), a particularly
handsome native species of waterfowl, require tree cavities for nesting as well as
nearby water.
Trees growing in adjacent wetlands and streambanks are the major source of
food for aquatic organisms in small, headwater streams. The intensity of ongoing
human disturbance on the streams of forested areas can be estimated by the
linear extent of roads per unit area. As summarized graphically by the United
States Forest Service and US Geological Survey, human activity as
approximated by road density has a dramatic effect on the quality of streams for
sensitive aquatic insects that form the base of the aquatic food chain:
Road Density and Aquatic Parameters.

17

Both broadleaf and evergreen trees can dominate Pennsylvania wetlands,
although broadleaf trees remain much more abundant (McCaskill et al. 2013). The
value of forested wetlands to wildlife and to landowners is affected by the number
of kinds of trees and other plants present (species diversity), their density and
biomass (timber volume), the amount of dead timber standing and on the ground,
the amount of grazing by domestic livestock and browsing by white-tailed deer,
and the proportion of non-natives present. Diverse, high-quality vegetation is at
greatest risk of human degradation and is the most difficult to restore (Olson and
Doherty 2011). Wetland forests provide nesting, rearing, resting, and feeding sites
for birds and mammals. One third of the bird species in the United States depend
on wetlands (230 of 636; Welsch et al. 1995). Bears spend 60% of their time in
forested wetlands during spring and summer (Newton 1988).
Unfragmented wetland forests are of great importance to many declining species
of migratory songbirds. Wet forest floors are attractive wintering areas in which
endangered bog turtles hibernate, and thick stands of evergreens shelter wintering
deer and other animals. As already noted, the nutrients derived from tree leaves
and twigs are vital to the macroinvertebrates and fish of Pennsylvania streams.
Forest ecosystems are limited in their growth capability and affected in species
composition by the availability of nutrients provided by the weathering of rock and
transported in by air masses. The carbon from tree litter in turn can make up 99%
of the total dissolved organic carbon at the base of the aquatic food web in
forested streams (Stoler and Relyea 2011). Isolated vernal pools free of predatory
fish are critically important to many uncommon reptiles and amphibians whose
populations are dwindling. Discharges of stormwater, waste chemicals, and
rubbish can degrade general habitat functions in forest and other wetlands.

Permanent forest disruption across Pennsylvania wetlands and uplands.

Cowbirds replace warblers...
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Scrub wetlands accumulate less standing biomass than mature forests. Hence
any of the functions that derive from quantity of biomass are reduced in scrub as
compared with forest wetlands, such as influence on microclimate, the amount of
organic matter available for consumers of plant biomass, or the protection offered
to soil from erosion. Some herbaceous wetlands can produce biomass in
quantities rivaling forests above and below ground, but they lack the structural
diversification of above-ground biomass of the woody wetlands. For animals
adapted to herbaceous wetlands, such ecosystems provide important general
habitat, nesting, resting, and rearing sites. The microtopography of hummocks
provides habitat diversity critical to many species. Temporarily or permanently
inundated herbaceous wetlands linked to streams and lakes have key
importance as spawning and nursery grounds for fish, and inundated scrub
wetlands are more common than inundated forests in Pennsylvania. The scrubs
and sedge meadows with deep organic deposits associated with very wet
herbaceous wetlands are prime spring and summer areas for various reptiles
including the endangered bog turtle (Glyptemys muehlenbergii). Bog turtles
prefer to overwinter in mats of tree roots where emerging groundwater warms
near-surface temperatures. Herbaceous wetlands are of special importance to
migrating waterfowl.
2. Environmental Study Areas and Refuges
Forested wetlands can serve as environmental study areas, particularly when
located near schools, in public parks, and on other sites available to the public.
Because natural plant succession in Pennsylvania normally trends toward forest
vegetation, forests usually characterize refuges and sanctuaries relatively
undisturbed by people, and forested wetlands typically provide high quality
habitat to wildlife. The significance of forest cover to wetland wildlife increases
as the size of wetlands decreases, particularly in landscapes with intensive
human activity.
Scrub and herbaceous wetlands also can serve as study areas and biological
refuges. They are less screened visually and aurally from adjacent human
activities by their relatively lower quantities of biomass. They provide key habitat
for wetland plants and animals that require open sun reaching the soil surface.
Herbaceous wetlands are prime locations for birders.
3. Water Quality and Quantity Protection and Drainage Patterns
Forest wetland vegetation has maximal effect on processes affecting water
movement and interaction with the land. By their mass, trees are able to slow the
energy of falling raindrops and thereby limit soil erosion. Similarly, their mass and
shade render the affected ground beneath the trees moister and cooler than nearby
areas open to the sun. Decaying leaves provide a surface that readily accepts
precipitation and allows it to infiltrate soil rather than quickly running off the surface.
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The interflow through soils in turn contributes to natural extended flow of streams,
minimizing both flooding and stream dryup. Nutrients can be bound up in tree
trunks for centuries, and thereby kept out of waterways. The complex chemical
reactions in wetland soils allow bacterial denitrification fostered by the carbon from
leaves and vital to preventing excess nitrate-nitrogen from reaching streams.
Wetland tree roots also can help anchor banks of streams against erosion. Forest
loss to other land uses in Pennsylvania occurs at the rate of about 150 acres per
day (McCaskill et al. 2013). Presumably most of these converted lands are not
wetland forests, inasmuch as PADEP acknowledges the loss of less than 100 acres
of all wetlands annually via individual permits, including forested wetlands.
Scrub and nonpersistent herbaceous wetlands stockpile less biomass on the
land surface year-round than forested wetlands. They may offer less protection
to the soil than forested wetlands, and their smaller roots may provide less
resistance to physical erosion of streambanks.
Discharges of wastewater can contain pollutants at sufficient concentrations to
overwhelm the ability of natural wetland systems to accommodate the pollutants,
resulting in severe damage to the wetland ecosystems by manure, sewage,
spilled brine, oil, and other chemicals. Rubbish also can degrade general habitat
functions in forest and other wetlands.
4. Shoreline Protection and Stormwater Shielding
Aside from those on the banks of lakes and large rivers, forested wetlands in
Pennsylvania generally have limited opportunity to shield other areas from wave
and storm damage. Tree roots can stabilize streambanks large and small
against stormwater erosion. To a lesser degree scrub wetlands can function
similarly. Shrub willows often are planted to stabilize shorelines.
Some herbaceous wetlands occupy the shallow fringes of large water bodies,
where they serve to reduce wave action and encourage sedimentation (thereby
protecting water quality).
5. Flood Storage
Forested wetlands often serve as temporary storage areas for storm and flood
waters. The economic value of such storage increases annually as flood damages
rise in response to increased runoff from a growing human population, impervious
surfaces from ever-expanding land development, and storm events of increasing
severity driven by global warming in response to the burning of fossil fuels. Many
forest ecosystems are adjusted to and dependent upon seasonal flooding, unlike
most human structures that are easily damaged even by short-term inundation
during flood peaks. Scrub and herbaceous wetlands, provided that they are
suitably located, can function equally as well as forested wetlands for temporary
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stormwater storage, although they may not shade the stored water so effectively
and therefore not keep its temperature so low as a dense forest cover.
6. Groundwater Discharge
Spring seep areas are characteristic along the base of slopes in Pennsylvania
forested wetlands. The forest shade keeps summer temperatures low as
groundwater travels over the land surface toward headwater streams. Trout are a
major feature of Pennsylvania streams and much sought-after by anglers. Many
Pennsylvania streams have water near the limit of summer warmth that trout can
tolerate. Forested wetlands along watercourses are essential to maintaining
temperatures low enough for trout to survive and reproduce as global warming
continues in response primarily to the burning of fossil fuels. Conversely, because
of the warmth of groundwater, spring seeps may become snow-free earlier than
dry uplands, and thereby attract feeding turkeys and other wildlife.
Shrub and herbaceous wetlands also can be associated with seeps flowing
toward small streams. They are less able to keep surface water temperatures
low than forests because of their lesser shade, but they may transpire fewer
gallons of water during the course of a hot day. As mentioned previously,
groundwater seeps closely associated with masses of tree roots are especially
attractive areas for overwintering bog turtles.
Forested Wetland with Seeping Groundwater Discharge.
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7. Groundwater Recharge
Countless local topographic depressions in forested wetlands store precipitation,
slow its movement toward streams during periods of flood, and enable it to
recharge local groundwater during wet seasons. Recharged groundwater, in
turn, typically finds outlets to local streams. Recharge can be greater in scrub
and herbaceous wetland depressions, because their plant cover transpires less
water into the atmosphere than large trees.
8. Pollution Prevention and Sediment Control
Forested wetlands prevent pollution of water bodies by reducing the erosive force
of rainstorms. Their trees break the fall of droplets hitting leaves and branches;
they anchor the soil with roots and cover it with absorptive leaf litter; their roots
bind streambank soils against erosion. Forested wetland soils enable
sedimentation, denitrification, and other biogeochemical processing as surface
waters pass through. Scrub and herbaceous wetlands can function comparably,
but provide less physical protection against soil erosion by precipitation.
Forested buffers surrounding wetlands can provide the most effective long-term
protection of wetlands from sediment influx originating in disturbed lands.
9. Human Recreation
Wetland forests provide recreational opportunities for Pennsylvania citizens and
visitors, calling forth significant contributions to the economy of the
Commonwealth on a sustainable basis by those who use the outdoors. Great
numbers of people find the seasonally changing display of blooms and colored
leaves highly attractive and a sharp contrast to landscapes in urban centers.
Recreational hunters seek the game animals---deer, bear, squirrels, waterfowl,
and other game birds---that depend on wetland as well as upland forests.
Anglers depend on riparian forests to keep the Pennsylvania streams cool
enough and to supply food for salmonids. Forested wetlands are especially
effective in providing humans with natural landscapes contrasting sharply with
urban commercial and industrial environments.
Scrub and herbaceous wetlands also provide recreational opportunities for hiking
and for game habitat. Herbaceous wetlands often attract spectacular flocks of
migratory waterfowl.
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Palustrine Deciduous Scrub Opening in Needleaf-Dominated Bog on Peat.

Through its recent draft technical guidance documents PADEP appears to be
seeking to expand from a strictly acreage-based evaluation of wetland impacts
and working instead toward a weighting of functions, indexing to reference
ecosystems, and consideration of conditions adjacent to the affected wetland.
State methodology also is just beginning to consider cumulative effects on a
watershed basis, which is essential for rationally offsetting the negative side
effects (externalities) of construction in wetlands. The proposed technical
guidance draws conceptually on federally sponsored work on wetland functions
that has been underway for twenty years (Smith et al., 1995) as well as the more
recent work by Robert Brooks and his coworkers at Riparia, the Cooperative
Wetlands Research Center at Pennsylvania State University. PADEP’s current
list of functions is displayed below.
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Stressors
The functional values of wetlands can be reduced by many stressors, most of
which are directly or indirectly the result of human activity and also are more
intense and persistent than natural disruptive forces. The evolving PADEP list of
stressors lists 37 kinds that are readily observable in the field, grouped into five
categories (Draft Technical Guidance Document 310-2137-002, March 2014, p.
33). They prudently have left a blank for other, unlisted stressors in each of the
five categories, for less commonly encountered conditions.

PADEP-listed Wetland Stressors.
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The more numerous the stressors affecting a wetland, the lower its value. When
rating the value of wetland conditions, the proposed PADEP scoring also assigns
higher value to wetlands surrounded by forests than to those surrounded by
scrub, and assigns higher value to those wetlands surrounded by scrub than to
those surrounded by herblands or ponds. Managed wetland buffers are scored
lower than wild, unmanaged buffers (Draft Technical Guidance Document 3102137-002, March 2014, p. 33).
In 2006 PADEP sampled 204 wetlands and used their evolving protocols to rank
the condition of those wetlands (PADEP 2014c). How representative the
sampled wetlands might be of Pennsylvania wetlands as a whole was not stated,
but the rankings from their protocol testing were reported as follows:
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Conversion of Woody Wetlands to Herbaceous Wetlands
Forest and scrub wetlands can be converted to herbaceous wetlands in various
ways with effects more or less catastrophic, even if wetland conditions are not
intentionally obliterated permanently to enable the construction of roads,
buildings, or farm fields. Woody stems can be cut at the ground surface and
merely the aboveground trees and shrubs removed, if the goal is to reduce
disruption of the soil. More invasively, tree stumps and shrub roots can be
grubbed. Biologically active soils can be removed entirely. Hydrology can be
diverted or impounded. The amounts and kinds of functions lost and gained will
be determined by what conditions previously existed in the wetland as well as the
nature and extent of disturbance. If any one of the three major wetland
characteristics (hydrophytic vegetation, hydric soils, or hydrology) is not or
cannot be restored to natural conditions, then the conversion of wetland to nonwetland will be permanent. The conversion of forested wetlands to scrub or
herbaceous wetlands is not readily reversible, inasmuch as forest regrowth at
best requires many decades, and may be intentionally prevented by repeated
cutting or by spraying herbicides.
When wetland vegetation is changed by people from forest or scrub to
herbaceous, many of the wetland’s functions can be altered. Detailed study is
necessary in order to predict accurately the probable changes and compose
plans for appropriate mitigation, because the affected functions will vary at each
location supporting a natural wetland.
Where naturally variable wetland hydrology has been restored, some generalist
wetland plants usually will follow quickly unless toxic substances also have been
introduced, and hydric soils eventually will become recognizable after many
years of weathering have elapsed. Pennsylvania wetlands evolved after the
retreat of glacial ice, and their biota retains the ability to recover following natural
disturbances that are less drastic than those of current technology. Unless
artificial plantings are made to accelerate the establishment of desirable species,
however, invasives that thrive in human-disturbed wetlands are likely to invade
and crowd out preferred species of native plants. Construction activities usually
provide ample opportunities for invasive plants and animals to arrive at
construction sites. Various online sources provide links to information on
invasive species, including those of the Governor’s Invasive Species Council of
Pennsylvania (www.invasivespeciescouncil.com), the Pennsylvania Department of
Conservation and Natural Resources (www.dcnr.state.pa.us/conservationscience/), and
the US Forest Service (www.fs.fed.us/invasivespecies).
If the objective is to restore pre-disturbance native wetland vegetation, then nearreplacement of pre-disturbance hydrology and soils is most likely to yield the
desired plant community. Such replacement only succeeds where careful
investigation of plants, soils, and hydrology preceded the wetland disturbance, so
that mitigation site modification effectively can mimic the structure of the lost
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wetland. Light-tolerant herbaceous and scrub wetland plants can be restored
more rapidly than forest vegetation, which takes many years for trees to reach
mature size and natural diversity even where maximally successful. Protection of
new plantings of native woody species from browsing deer and rabbits often is
critical for the survival of the plants during the early years after wetland creation
or restoration, and supplemental watering may be necessary during unusually
dry years while root systems are being formed. Plantings of herbaceous
wetlands can be devastated by migrating waterfowl. Moreover, the earlysuccession trees which will thrive in an open wetland only slowly are replaced by
shade-tolerant species of late forest succession. Late-succession native herbs
characteristic of mature Pennsylvania forested wetlands would not be expected
to grow until the forest canopy has become reestablished and soil formation has
proceeded to approximate natural conditions.
Compensatory mitigation in the form of replacement wetland creation or degraded
wetland restoration is intended to result in functioning wetlands that do not require
ongoing human intervention. Pennsylvania permit conditions long have required five
years of monitoring for wetland restoration and creation projects along with written
reports to PADEP, but post-construction monitoring has been sporadic at best and
approved wetland restoration plans often have been unsuccessful in execution.
Ponds are much easier and quicker to build than forested wetlands, but do not
provide mitigation for various wetland functions. Similarly, basins engineered to
detain stormwater flows from developed areas seldom result in high-value wetlands.
As one illustrative example of the conversion of woody wetlands to herbaceous
cover, pipelines can be considered. The excavation of trenches for miles uphill,
downhill, and across streams and wetlands is a catastrophic event followed by some
measure of soil cover replacement on top of the pipes. But few pipeline operators
Pipeline construction through Pennsylvania wetlands. The corridor will
be maintained free of woody vegetation after the pipe is buried.
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Herbaceous Wetland 40 Years after Pipeline Installation.
.

are prepared to allow reforestation to obscure right-of-way conditions. Thus
pipelines are likely to involve vegetation stressors such as right-of-way clearing,
clear-cutting of brush, and removal of woody debris both prior to and for the long
term subsequent to pipeline installation. Mechanical clearing using equipment
occurs, as does spraying with non-selective chemical herbicides to prevent the
reestablishment of trees and shrubs so that rights-of-way can be quickly
inspected on the ground and from the air.
In summary, the most probable, usually adverse effects of human conversion of
forest or scrub to herbaceous wetlands on PADEP-listed wetland functions, the
following would be expected and should be considered carefully:
1. General Habitat and Natural Biological Functions
Aboveground biomass: decrease
Forest interior habitat: loss
Structural diversity: decrease within converted wetland
Visual and aural screening from human activity: loss
Local climate amelioration: decrease
Evergreen winter cover for wildlife: loss
Suitability for shade-loving species of plants: loss
Production of mast (such as acorns) for wildlife: loss
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Exposure to harsh wind, ice, sun: increase
Localized effects of global warming on biota: increase
2. Study Areas and Refuges
Structural diversity of ecosystem: decrease within converted wetland
Species diversity of plants and animals: decrease within converted wetland
Visual and aural screening from human activity: loss
Rare, ancient trees: loss
3. Drainage Patterns, Water Quantity, and Water Quality
Streambank anchoring against erosion: decrease
Soil stabilization: decrease
Erosion and sedimentation: increase
Nutrient storage in ecosystem: decrease
Maintenance of cold water temperature for trout: decrease
4. Storm Damage Shielding and Shoreline Protection
Streambank stabilization: decrease
5. Flood Storage
Storage volume: no significant change
6. Groundwater Discharge
Volume discharged: increase (reduced transpiration)
7. Groundwater Recharge
Volume recharged: increase (if soil not disrupted)
8. Pollution Prevention and Sediment Control
Erosion and sedimentation control: decrease
9. Human Recreation
Landscape aesthetics: disruption
Species composition, plants and animals: change
Forest interior species: loss
Maintenance of cold water temperature for trout: decrease
View and hiking corridors: increase
How much functional loss will occur as a result of authorized conversion from
forest or scrub to herbland at any wetland location will depend on the functions
initially present in the forested wetland, the severity of the disruption to the
elements of the environment such as its soil and surface elevation, the location of
the converted area in the landscape, and its connection with other wetlands,
especially along stream corridors. As some functions decrease, others may
increase. The degree to which impacts are negative also depends on the context
of reference: “edge” species such as whitetailed deer benefit from forest
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fragmentation. Given the complexity of the natural world, under some sets of
circumstances an anticipated negative change actually could prove beneficial.
The functional loss of forested wetland is never quickly reversible, even if active
maintenance were to stop, nor is it capable of offsite mitigation except, at best,
until after long time delays.
Not currently identified by PADEP in its list of functions, conversion of forest to
herbaceous wetland also entails a reduction in the ability of the wetland to affect
human climate and to reduce air pollution. Herbaceous wetlands cannot rival
forests in providing shade and screening people from wind. Likewise, they
cannot promote the deposition of airborne pollutant particles or take up as much
gaseous pollution as forest trees.
In principle, some of the functional losses of vegetation conversion eventually
can be replaced by successful wetland mitigation onsite or offsite. But the actual
substitution of lost functions by compensatory wetlands is not routine.

Wetland Compensatory Restoration and Creation
Because wetland damage and destruction routinely are authorized by permits,
agencies by regulation are to require the restoration of temporary damage and
the offsetting replacement of permanent loss of natural wetlands. A plan for the
mitigation of unavoidable impacts by regulation is required as part of every
individual joint permit application for wetland encroachments in Pennsylvania,
other than “small” projects deemed by PADEP to have no significant impact on
safety or protection of life, health, or the environment [25 Pa. Code
105.13(d)(1)(ix)]. Mitigation is defined (at 25 Pa. Code 105.1) as
An action undertaken to accomplish one or more of the following:
Avoid and minimize impacts by limiting the degree or magnitude of the
action and its implementation.
Rectify the impact by repairing, rehabilitating or restoring the impacted
environment.
Reduce or eliminate the impact over time by preservation and
maintenance operations during the life of the action.
If the impact cannot be eliminated by [the foregoing measures], compensate for the
impact by replacing the environment impacted by the project or by providing
substitute resources or environments.

PADEP records fewer than 100 acres of wetlands authorized for damage
annually under individual permits during recent years, along with about 40 miles
of streams (PADEP 2014c). These wetland statistics do not include losses
through construction authorized by general permits. The statistics also do not
include enforcement against unauthorized encroachments into streams and
wetlands. (These stream statistics omit altogether about half of the land area of
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the Commonwealth that occupies small watersheds where stream, but not
wetland, destruction is authorized automatically by waiver.)
Since the 1990s PADEP has sought 1:1 minimum replacement for wetland
acreage and functions, with a preference for mitigation adjacent to the loss and
on the same property. Mitigation has been designed on an acreage replacement
basis, typically with no allowance for less than complete success or the time
during which wetland functions are absent. Functional replacement itself has
seldom if ever been mandated. For enforcement cases, PADEP policy long has
sought to require 2:1 acreage mitigation (PADEP 1992, 1997a). PADEP’s stated
preference has been for onsite mitigation close to the allowed wetland
destruction rather than for remote offsite mitigation. Such mitigation would be
undertaken by the permittee, who seldom is expert in wetland mitigation.
Because less intervention is required, the restoration of wetlands previously
converted to agricultural uses typically is easier and less uncertain than
conversion of uplands to wetlands. Wetland hydrology, for example, sometimes
can be restored simply by crushing the drainage tiles installed by farmers in order
to dry fields sufficiently for commercial crops. To the extent hydrology is
removed temporarily, but then restored, wetland vegetation and some semblance
of a wetland ecosystem can be recovered onsite where care is taken to
reconstruct natural conditions insofar as practicable. Habitat functions often can
be attained more readily in rural mitigation areas than adjacent to urban
development sites where the restored or created wetlands are isolated from other
areas of comparable habitat. Areas amenable to wetland restoration, however,
often are located offsite at considerable distance from impacted areas and
affected watersheds. Wetlands in stream valleys and floodplains do not
necessarily substitute functionally for wetlands along headwater streams.
Successful wetland creation from dry land, even more than restoration, depends
on careful identification of water budgets pre-construction to guide attempted
restoration. Abundant field experience has demonstrated that small inaccuracies
in analyzing or reconstructing hydrology will result either in dry non-wetlands or in
open water ponds rather than vegetated wetlands.
Hydrology normally is removed by blocking the movement of water into a wetland
(1) by diking or channelizing and diverting its flow and/or (2) by expediting the
removal of water from a wetland by drainage pipes or pumps. Restoration of
hydrology may require detailed attention to creating almost flat slopes, and often
requires design for seasonal variability in wetness. Most natural wetlands, unlike
typical farm ponds and detention basins, have very gently sloping land surfaces
rather than abrupt banks. Effective wetness of surface soils within a wetland can
be reduced by removal of natural vegetation on and adjacent to the mitigation
area, impeding the recovery of wild plants and affecting the survival of
replacement plantings. Hydrology derived from channelized stormwater can be
toxic to wetland plants, if the stormwater brings in road salts, oil, excessive
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nutrients, and other pollutants. Trees typically are less tolerant of salinity change
than herbaceous plants (Adamus & Brandt 1990). Where urban runoff is the
source of wetland hydrology, functional mitigation may be difficult to achieve.
Timely restoration of near-surface hydric soils that have wetland characteristics
depends on the successful removal and segregation of topsoil, and then its
replacement above the subsoil. By keeping holding time for stockpiled topsoil to
a minimum, some of the natural seed bank can be salvaged to aid in wetland
revegetation. Where the structure of the soil layers has been drastically altered,
years are required for horizontal layering to become restored by natural
weathering. If wetland hydrology was caused by impermeable subsurface layers
such as clay lenses, and those are disrupted by excavation, capturing sufficient
hydrology for wetland restoration may be impossible. If surface soil density is
compacted, additional years are required for natural porosity to return along with
the ability for water to penetrate (Stoler and Relyea 2011). The placement of
only a few inches of soil on wetland trees and shrubs, as well as herbs, can be
fatal to the disturbed plants. Mulch and short-lived cover crops can help stabilize
soils without offering severe competition to desirable native wetland plants. A
natural balance of groundwater recharge and discharge in constructed or
restored wetlands is not easily achieved.
Given these technical considerations and the historical fact that practical humans
long focused on draining and converting rather than restoring wetlands and
wetland functions, the actual mitigation of wetland impacts has proved generally
unsuccessful in Pennsylvania for many decades (see, for example, McCoy 1987,
1992; Kline 1991) and has not improved recently (Campbell et al. 2002, Cole &
Shaffer 2002, Gebo & Brooks 2012, Hoeltje & Cole 2007, Kislinger 2008, PADEP
2014c). Seldom has mitigation created the same kind of wetlands as those
damaged. Most attempted mitigation that succeeded in creating wet areas
resulted in open water ponds rather than forested or scrub wetlands (Cole and
Shaffer 2002). Monitoring and reporting on mitigation success on paper is
required of applicants, but often not performed. PADEP staff seldom monitor
wetland mitigation sites or require remedial measures of permittees.
PADEP has found that the ability of permittee-constructed mitigation
to address the needs of a watershed is limited at best. Applicants generally do not
have adequate resources to identify watershed needs, plan for and identify high
value project sites, and/or secure rights to and produce significant restoration
activities. (PADEP 2014c)
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69 Permit Wetland Mitigations Scored by PADEP Interns, 1992-1995

Most Pennsylvania wetland impacts authorized by individual permit, after
avoidance and minimization have been addressed, affect small acreages. Thus
PADEP has implemented an acreage-based fee-in-lieu program to enable most
permittees affecting small (0.5 acre or less) areas of wetland to substitute a onetime cash payment instead of undertaking their own construction of mitigation
wetlands (PADEP 1997b). The half-acre “allowance” for cash contributions was
deemed sufficient to allow any landowner enough wetland impact to build a
house. Fees were set by PADEP based on its expectation that willing
landowners across the Commonwealth would allow conversion of uplands to
wetlands or restoration of wetlands with higher quality through voluntary
cooperation with PADEP and the National Fish and Wildlife Foundation. This
program has greatly assisted permittees, but it has not demonstrably resulted in
compensatory wetland mitigation similar in kind or location to wetlands
destroyed.
Contributions to the Washington, D.C.-based National Fish and Wildlife
Foundation’s Pennsylvania Wetland Replacement Project ID 95-096 became
routine across the Commonwealth beginning in the 1990s. According to its web
page, as of May 2014 this Foundation had sponsored 486 environmental
enhancement projects of various kinds in Pennsylvania. Locational and
descriptive information for these projects are displayed on an interactive map.
But no data apparently exist comparing wetland acreage or functions lost to
mitigation accomplished under the Pennsylvania in-lieu-fee program or
identifying the geographical proximity of wetland losses versus gains on a
watershed basis. Only first-time readers of PADEP regulations might expect any
applicant eligible to use the Fund even to consider undertaking onsite mitigation,
which is always far more expensive than scheduled contributions to the State’s

34

Fund. The in-lieu fees long have represented a major subsidy to permittees from
Pennsylvania residents and their environment (Schmid 1996a, b). Pennsylvania
mitigation fees have been the same for Exceptional Value as for Other wetlands,
and the acreage-based fees have been presumed to compensate for any and all
wetland functions associated with the wetlands lost.
Pennsylvania Wetland Mitigation Replacement Fees (1997-2013).
De minimis impact less than or equal to .05 acre
Greater than .05 acre to .10 acre
Greater than .10 acre to .20 acre
Greater than .20 acre to .30 acre
Greater than .30 acre to .40 acre
Greater than .40 acre to .50 acre

$
0.00
$ 500.00
$ 1,000.00
$ 2,500.00
$ 5,000.00
$ 7,500.00

Contributions to the Fund relieve permittees of any followup responsibility for
mitigation monitoring or success. Between 1997 and 2013 the buying power of
cash contributions to the Fund dwindled by about 30% due to inflation, while the
market costs of wetland creation can be $100,000 per acre in some locations,
according to the Pennsylvania Department of Transportation. Costs are less
where free land and prison labor can be obtained (FHWA 2011). Moreover, the
success of the wetland mitigation work done under PADEP’s Replacement
Project apparently has been limited and certainly has been sparsely reported.
Pennsylvania’s in-lieu-fee program was deemed unacceptable for use to satisfy
federal wetland mitigation requirements in 2008, and its “grandfathering” expired
in 2013 (33 CFR 332.8). Hence the PADEP currently is seeking federal approval
for a new in-lieu-fee program (PADEP 2014c).
The generally laudable goals of the new program include (1) high quality
mitigation addressing wetland functions as well as acreage, (2) ecologically
based mitigation site selection, (3) efficiencies of scale in constructing,
monitoring, and administering a few large mitigation projects instead of many
small ones, (4) streamlined federal and State permit approvals, and (5) more
effective accounting and compliance reporting (PADEP 2014c). PADEP claims
that it has the expertise and staff to run an in-lieu-fee program effectively. As has
been repeatedly demonstrated by PADEP staff and by independent academics,
mitigation to date by permittees affecting more than the half acre of wetlands to
which Fund contributions are limited typically has been of poor quality in
Pennsylvania and has failed altogether in replacing the functions of wetlands lost.
The new PADEP technical guidance potentially represents an opportunity to
have those who hope to benefit from damaging wetlands more effectively
internalize the negative externalities of their conduct, a goal consistent with both
Pennsylvania and federal law. It is not self-evident that the functions of multiple
small, scattered wetlands high in the landscape can be replaced effectively by
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larger wetlands in floodplains, and PADEP may be asked to address this issue,
as well as many other technical details, prior to gaining federal approval for its
proposed in-lieu-fee program. Unquestionably, more information will need to be
generated during preparation and review of each application to damage
wetlands, if new PADEP technical guidance is adopted along the lines of its
current draft. A significant outcome should be the more effective tailoring of
compensatory mitigation to the amount and type of wetland impacts. The full
costs of mitigation should include both the risk of mitigation failure and the
temporal lag between impacts and restoration of functions---which, for forested
wetlands can be immense.
Only if this opportunity is fully exploited will future mitigation begin to compensate
for permitted impacts in Pennsylvania. The new guidance also can provide a
corrective to the mitigation failures and lack of accountability long prevalent in
Pennsylvania, while reducing the previous economic subsidies encouraging
private destruction of wetland resources. The new information available also
should allow better public understanding of the external costs of development
and the benefits of successful mitigation, particularly if public access to permit
records is made electronically available.
It is high time that human behaviors with harmful side effects in Pennsylvania be
mitigated more effectively to enable continued prosperity for its residents and the
planet’s survival, as well as compliance with Article 1, Section 27, of the
Pennsylvania Constitution:
The people have a right to clean air, pure water, and to the preservation of the
natural, scenic, historic and esthetic values of the environment. Pennsylvania’s
public natural resources are the common property of all the people, including
generations yet to come. As trustee of these resources, the Commonwealth
shall conserve and maintain them for the benefit of all the people.

When completed, the new PADEP technical guidance may make possible the
actual functional mitigation for conversion of forest and scrub wetlands to
herbaceous wetlands. If effective, it also should help reduce so-called “natural”
hazards from waters---hazards which are in fact failures of human design,
construction, planning, and community development in areas subject to natural
processes of stormwater movement. If the opportunity is missed, the alternative
includes increased environmental plundering of remaining wetland resources,
high costs for disaster survivors, especially the most vulnerable, as well as harm
to communities and ever growing costs to taxpayers.
Completion of public review, PADEP revision, and implementation of the new
technical guidance for wetland assessment and mitigation may take considerable
time. Pennsylvania wetlands only slowly have begun to receive some attention
from regulators in the context of damage by longwall (that is, high-extraction
underground) bituminous coal mining, which was first allowed by Act 54 of 1994.
PADEP long refused to recognize even the possibility of damage to wetlands from
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longwall mining, but gradually has been implementing more thorough data collection
for mine applications (Schmid & Co., Inc. 2000, 2010a, 2011a, 2012, 2013).
The minimal current PADEP information and review requirements for oil and gas
permits provide virtually no assurance that wetlands will be identified and
protected from this extractive industry, which currently is experiencing a boom
across much of the Commonwealth. Similarly, PADEP has failed to protect too
many streams, particularly those streams of highest ecological value (Van
Rossum et al. 2011; Kunz 2011; Schmid & Co., Inc. 2010b). Oil and gas permit
applications generate far less environmental information than coal mining
applications. Proposed regulations governing surface oil and gas activities
currently are under review (25 Pa. Code 78, Subchapter C). PADEP and the
Environmental Quality Board are preparing responses to the 24,000 comments
received on their proposed oil and gas regulations. New Chapter 78 regulations
could specify protection for streams and wetlands far more effectively than the
regulations they are replacing.
Whether the proposed wetland analysis and mitigation technical guidance will
receive similar public attention remains to be seen. Its comment period is still
open and likely to be extended.

Authorship
This report was prepared by James A. Schmid, a biogeographer and plant
ecologist. Dr. Schmid received his BA from Columbia College and his MA and
PhD from the University of Chicago. After serving as Instructor and Assistant
Professor in the Department of Biological Sciences at Columbia University and
Barnard College, he joined the environmental consulting firm of Jack McCormick
& Associates of Devon, Pennsylvania. Since 1980 he has headed Schmid &
Company of Media, Pennsylvania.
Dr. Schmid has analyzed and secured permits for some of the largest wetland
mitigation projects in the mid Atlantic States, as well as a myriad of smaller
projects. He is certified as a Senior Ecologist by the Ecological Society of
America, as a Professional Wetland Scientist by the Society of Wetland
Scientists, and as a Wetland Delineator by the Baltimore District, Army Corps of
Engineers. He has served on the professional certification committees of the
Ecological Society and the Society of Wetland Scientists.
When the US Fish & Wildlife Service Pleasantville Office evaluated actual
compliance with approval conditions requiring mitigation by about 100 of the
Clean Water Act Section 404 fill permits issued by the Corps of Engineers in the
State of New Jersey during the period 1985-1992, every Schmid & Company
mitigation project was judged in the field to exhibit full compliance with all permit
requirements and mitigation goals. Schmid & Company mitigation projects
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represented 21% of all the mitigation projects judged fully successful in New
Jersey by USFWS in its written report to USEPA. Dr. Schmid analyzed and
secured Wetland Mitigation Council approval for the first major freshwater
mitigation bank in New Jersey on behalf of DuPont. That bank was donated to
The Nature Conservancy.
Dr. Schmid has often analyzed environmental regulatory programs and
commented on proposed regulations. His clients continue to include the
construction industry, conservation groups, and government agencies, including
the Pennsylvania Department of Environmental Protection.
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BACKGROUND
Natural gas development from shale is rapidly expanding across the US (Ground Water
Protection Council GWPC and ALL Consulting 2009). Shale gas reservoirs, or plays, are
distributed across the country (Fig 1.) and can be found at depths ranging from 152–4,115 meters
(m). The most productive plays include the Barnett, Haynesville, Fayetteville, Woodford and
Marcellus Shales (Zoback et al. 2010). In the northeastern US, the Devonian, Marcellus, and
Utica shales extend across several states and are located within the Appalachian Basin Province
(Coleman et al. 2011).

Figure 1. Location and size of shale gas reservoirs, or plays, in the United States. Source: US
Energy Information Administration (USEIA) based on published data.
The process of producing natural gas from shale and other unconventional reservoirs (i.e.,
formations with low permeability and porosity) requires fracturing the rock formation. In highvolume hydraulic fracturing (HVHF) operations, highly pressurized fluid, consisting of water
and various chemicals, is used to create these fractures. Suspended in the fluid is a propping
agent, typically sand, which maintains the openings and allows gas to migrate to the well (Carter
et al. 1996, Entrekin et al. 2011). To increase the volume of rock accessed by a single vertical
well, operators rotate the drill and bore horizontally through the shale bed. Up to fifteen separate
HVHF operations are possible per well (Kargbo et al. 2010).
OBJECTIVES
Concerns regarding the potential impacts to humans and the environment have grown in
conjunction with the rapid expansion of shale gas development. Issues regarding water
withdrawal, water contamination, habitat loss and degradation, impacts to terrestrial and aquatic
ecosystems, and greenhouse gas (GHG) emissions surround HVHF operations. Moreover, no
data exist on the possible adverse influence these operations have on bat populations. Because of
recent concerns regarding rapidly declining bat populations in the northeastern US, there is
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increasing concern about the additive effects HVHF operations could have on already imperiled
bat species. This report will focus on the environmental effects associated with shale gas
development and the potential impacts to bat populations in the region.
ENVIRONMENTAL IMPACTS
Water withdrawal. The HVHF process requires large volumes of water per well to
fracture shale formations. Estimates ranging from 2 to 7 million gallons of water are used per
operation, depending on conditions of the site (NYDEC 2011, Susquehanna River Basin
Commission [SRBC] 2010, US Environmental Protection Agency [USEPA] 2011). In 2006, the
estimated 35,000 fractured wells across the US used between 70–140 billion gallons of water,
equivalent to the total amount withdrawn from drinking resources each year by 40–80 cities with
populations of 50,000 people, or 1–2 cities of 2.5 million people (Halliburton 2008, USEPA
2011). Source water comes from either surface (e.g., streams or lakes) or ground water (e.g.,
aquifers). Water can be withdrawn from a nearby source or transported by trucks or a pipeline,
and stored on-site by large tanks or impoundments (GWPC and ALL Consulting 2009). Because
ground and surface water are hydraulically connected, changes in the quantity and quality to one
likely influence the other (Winter et al. 1998).
In the northeastern US, shale formations (e.g., Devonian, Marcellus, and Utica) underlie a
number of sensitive watersheds, such as the upper Delaware River, a designated Wild and Scenic
River that supplies drinking water to >15 million people. Stakeholder concerns include the high
rate of water removal from small streams at the headwaters of these watersheds (Maclin et al.
2009, Myers 2009). Withdrawals of large quantities of water at these locations can significantly
affect the hydrology and hydrodynamics of surface water resources. Changes in water depth can
alter the flow regime, velocity, and temperature of springs, streams and lakes, affecting in situ
flora and fauna (Zorn et al. 2008). Additionally, removal of significant volumes of water can
reduce the dilution effect and increase the concentration of contaminants in surface water
(Pennsylvania State University 2010).
Ground water resources (e.g., aquifers) also are tapped for HVHF operations. Rapid
withdrawal from aquifers can lower the water table levels, changing water quality by exposing
naturally occurring minerals to an oxygen-rich environment, potentially causing chemical
changes that alter mineral solubility and mobility, leading to salination of water and other
chemical contaminations. Lower water tables also may cause upwelling of lower quality water
and other substances (e.g., methane) from deeper within an aquifer and could lead to subsidence
or destabilization of the local geology. (USEPA 2011)
Water contamination and toxic exposures. In addition to water, HVHF fluids typically
include a combination of additives that serve as friction reducers, cross-linkers, breakers,
surfactants, biocides, pH adjusters, scale inhibitors, and gelling agents (New York State
Department of Environmental Conservation [NYSDEC] 2010). The goal is to achieve an ideal
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viscosity that encourages fracturing of the shale and improves gas flow, while discouraging
microbial growth and corrosion which can inhibit recovery efficiency (US Department of Energy
[USDOE] 2009). The percentage of chemical additives in a typical HVHF operation is <0.5% by
volume but can reach as high as 2% by volume (Soeder and Kappel 2009, NYSDEC 2011).
Thus, an HVHF operation using 5 million gallons of water can use 25,000 to 100,000 gallons of
chemical additives. The types and concentrations of chemical additive and proppants vary
depending on conditions of the specific well being fractured, and companies typically create
fracturing fluid tailored to the specifics of the formation and needs of the project (USEPA 2011).
The New York State Department of Conservation (2011) lists chemicals proposed for use in the
state by shale gas developers, including 235 products in hydraulic fracturing fluids, containing
322 unique chemicals and at least 21 additional compounds.
In 2011, the US House of Representatives Committee on Energy and Commerce
launched an investigation examining HVHF practices. The Committee found that “between 2005
and 2009, 14 oil and gas service companies used more than 2,500 additives, containing 750
chemicals and other components”, including “29 chemicals that are: (1) known or possible
human carcinogens; (2) regulated under the Safe Drinking Water Act for their risks to human
health; or (3) listed as hazardous air pollutants under the Clean Air Act” (Waxman 2011). The
Committee revealed that over the 4-year period these additives included lead, ethylene glycol,
benzene, toluene, and xylene compounds. Moreover, the investigation reported that over 32
million gallons of diesel fuel, one of the only additives regulated by the Safe Drinking Water
Act, were injected across nineteen states.
Wastewater is generated during the HVHF process in the form of flowback (i.e., fluid
returned to the surface after HVHF has occurred, but before the well is placed into production)
and produced water (i.e., the fluid returned after the well is placed into production) (USEPA
2011). During injection, HVHF fluids come in contact with the bedrock, often affecting the
mobility of naturally occurring substances in the subsurface, particularly in the hydrocarboncontaining formation. These substances include formation fluids (e.g., brine or sodium chloride;
Piggot and Elsworth 1996), gases (e.g., methane, ethane, carbon dioxide, hydrogen sulfide;
Zoback et al. 2010), trace elements (e.g., mercury, lead, arsenic; Harper 2008, Leventhal and
Hosterman 1982, Tuttle et al. 2009, Vejahati et al. 2010), naturally occurring radioactive material
(e.g., radium, thorium, uranium: Leventhal and Hosterman 1982, Harper 2008, Tuttle et al. 2009,
Vejahati et al. 2010) and organic material (e.g., acids, polycyclic aromatic hydrocarbons,
benzene, toluene, xylene; URS Corporation 2009, NYSDEC 2011). Some of these substances
may be liberated from the formation via complex biogeochemical reactions with the chemical
additives found in hydraulic fracturing fluid (Long and Angino 1982, Falk et al. 2006). New
York tested flowback from Marcellus Shale gas production in Pennsylvania and West Virginia
and found 154 chemicals, many of which are health hazards and are regulated via primary and
secondary drinking water standards (NYSDEC 2011). A list of chemicals identified in flowback
and produce water is presented in USEPA (2011; Table E2).
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Estimates for recovery of fracturing fluid in flowback for the Marcellus Shale range from
10–30% (Arthur et al. 2008). The physical and chemical properties of wastewater vary with
fracturing fluid, geographic location, geology and time (Veil et al. 2004, Zielinski and Budahn
2007, Zoback et al. 2010, Rowan et al. 2011). During or prior to treatment, flowback and
produced water often are retained on-site in storage tanks, open-air impoundments or
evaporation ponds (GWPC and ALL Corporation 2009). Later, these fluids are transported to
treatment facilities, injected underground, or discharged to waterways and the environment.
Underground injection is the primary method of wastewater disposal from all major plays, except
for the Marcellus Shale (Horn 2009, Veil 2007, 2010). For some operations, fluids are
transported to wastewater treatment at publicly-owned treatment works or commercial
wastewater treatment facilities. However, few facilities are capable of treating fluids containing
dangerous contaminants (e.g., radioactive materials), brine (high salinity fluids), and unique
compounds, which often are expensive to remove, generated by HVHF operations (Veil 2010,
US General Accounting Office [USGAO] 2012).
Contamination from wastewater can occur at any time during operations. Large HVHF
operations require extensive quantities of supplies, equipment, and vehicles, which may increase
the risks of accidental releases, such as spills or leaks. Surface spills or releases can occur as a
result of tank ruptures, impoundment failures, overfills, vandalism, accidents, or improper
operations. Released fluids also may flow into nearby surface water bodies or infiltrate into the
soil and near-surface groundwater (NYSDEC 2011). Entrekin et al. (2011) reported that 80% of
Marcellus Shale gas wells are located within 200 m of riparian areas and 100% are within 300 m.
Regulating the rapid expansion of HVHF operations is problematic and violations are common
(Entrekin et al. 2011). For example, between January 2008 and December 2011 a total of 3,355
violations of environmental laws by 64 different Marcellus Shale gas drilling companies were
reported by the Pennsylvania Department of Environmental Protection. Of these, 2,392
violations of these that likely posed a direct threat to our environment and were not reporting or
paperwork violations (Staaf 2012).
The ability of naturally occurring but toxic substances or fracturing fluids to reach ground
or surface waters is possible if fractures extend beyond the target formation and reach aquifers,
or the casing or cement around wells fails causing contaminants to migrate into drinking water
(USEPA 2011). Contamination also can occur through mismanagement and improper operating
procedures, inadequate waste treatment practices, improper storage, or inadequately constructed
impoundments or well casings. Occurrences of improper well construction and operation,
allowing subsurface pathways for contaminant migration resulting in water pollution have been
reported (State of Colorado Oil and Gas Conservation Commission 2009a, b, c, PADEP 2010,
USAEPA 2010, McMahon et al. 2011). A study in the Marcellus Shale region concluded that
methane gas was seventeen times higher in water wells closer to natural gas wells. (Osborne et
al. 2011). The concentration of methane in these wells fell within the defined action level for
hazard mitigation recommended by the US Office of the Interior (Eltschlager et al. 2001).
4

Sub-lethal impacts of shale gas development also may adversely influence aquatic
environments and interfere with ecological interactions, such as whole-stream metabolism,
decomposition of organic matter and accrual of macro-invertebrate biomass (Evans-White and
Lamerti 2009). Land clearing during well pad and infrastructure (e.g., roads and pipelines)
development, and increased road traffic throughout operations can increase sediment runoff into
adjacent streams, lakes and wetlands (Williams et al. 2008, Entrekin et al. 2011). Excessive
sediment in aquatic habitats results in higher levels of suspended and benthic particles, which
may reduce stream flow, alter light, temperature, dissolved oxygen, and pH levels, and degrade
spawning habitat for macro-invertebrate insects (Wood and Armitage 1999, Williams et al.
2008). Reductions in feeding efficiencies or the availability and abundance of prey can lead to
negative effects on reproduction and growth of higher trophic-level animals (Peckarsky 1984,
Sandheinrich and Atchison 1989, Burkhead and Jelks 2001). Moreover the introduction of
chemicals associated with shale gas development (i.e., HVHF fluids and wastewater) can lead to
a decline in production by eliminating sensitive taxa representing a majority of community
growth and or biomass (Woodcock and Huryn 2007).
Habitat loss and degradation. Habitat loss or degradation is commonly associated with
anthropogenic activities, including those of the oil and gas industry. Historically, with vertical
drilling, one well pad equaled one well, but horizontal drilling allows for multiple wells per well
pad (GWPC and ALL Consulting 2009). However, with the rapid expansion of this energy
sector, hundreds of thousands of well sites are projected over the next twenty years, many of
which are slated for forest habitat. For Marcellus Shale operations in Pennsylvania, an average,
8.8 acres (3.6 hectares [ha]) of habitat are required for each well pad and associated
infrastructure (e.g., storage areas, roads and pipeline corridors) (Johnson 2010). The cumulative
impact of all operations in a region can result in landscape level changes in habitat. For example,
the projected number of wells by 2030 in Pennsylvania alone ranges from 6,000 to 15,000
(Johnson 2010). Given that nearly two thirds of these wells are expected to occur on forest lands,
the potential area of forest to be cleared varies from 33,800 acres (13,800 ha) to 83,000 acres
(32,700 ha). Additional habitat loss is likely as other formations, such as the Utica Shale, are
developed.
Damage to forest habitat can occur from mechanical clearing during site development
and from mismanagement of wastewater. At the US Forest Service Fernow Experimental Forest,
damage to over two dozen trees and ground vegetation adjacent to a well pad occurred when HF
fluid escaped the well bore during drilling (Adams et al. 2011). The release of fluid drifted over
the immediate area causing browning of foliage and loss of leaves and ground vegetation. A
major component of the HF fluid, and likely cause of damage, at this site was hydrochloric acid
(15% by volume). Subsequent to this accident, fluids were experimentally applied to forest
patches. Temporal and spatial development of the applications suggested that direct contact and
uptake from the soil by the roots resulted in detrimental effects. A total of 147 trees (11 species)
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were affected. The application resulted in a much more open canopy than either control or
recently burned plots, resulting in significantly more light penetration.
Removal of forest habitat, regardless of method, creates an associated edge effect ranging
from 100–300 m into the interior forest stand. Increasing light and wind exposure, and changing
temperature can alter vegetation dynamics, causing avoidance by many birds, mammals, reptiles
and amphibians (Gibbs 1998, Flashpohler et al. 2001, Marsh and Beckman 2004). Disturbed
areas also are more vulnerable to invasive plants (Meeking and McCarthy 2001, Harper et al.
2005). Furthermore, the distribution of clearings will increase forest fragmentation, resulting in
species isolation and loss of genetic diversity (Lee et al. 2011). In Pennsylvania, Johnson (2010)
estimated an additional 21 acres (8.6 ha) of interior forest habitat would be affected for every 8.8
acres (3.6 ha) of cleared forest for Marcellus Shale development. Thus, a total of direct and
indirect impacts to forest habitat could equal 30 acres (12.3 ha) per well pad, resulting in 81,500
to 200,300 acres (33,340–81,940 ha) of forest habitat loss or degradation (Johnson 2010).
Drohan et al. (2012) indicated this level of impact was enough to substantially alter the
Pennsylvania landscape.
Greenhouse gas emissions. During combustion, natural gas emits less carbon dioxide (a
greenhouse gas [GHG]), nitrogen oxide and sulfur oxide (two contaminants contributing to acid
rain) than coal (Entrekin et al. 2011). However, during extraction, shale gas development
produces considerable amounts of methane, a major component of natural gas and a powerful
GHG (Howarth et al. 2011). The amount of fugitive emissions of methane into the atmosphere
during HVHF operations compared to conventional operations may contribute more to global
warming than other fossil fuel development (USEPA 2010). Howarth et al. (2011) calculate that
during the life cycle of an average shale gas well, 3.6–7.9% of the total production of the well is
emitted to the atmosphere as methane, which is at least 30% to 50% as great as estimated for a
conventional well. Methane dominates the GHG footprint for shale gas on a 20-yr time horizon,
contributing 1.4–3 times more than does carbon dioxide emission, resulting in a GHG footprint
for shale gas at 22%–43% greater than that for conventional gas.
POTENTIAL IMPACTS TO BATS
Bats of the northeastern US are insectivorous and are the primary consumers of nocturnal
arthropods, including many agricultural and forest pests. Given the relatively large volumes of
insects consumed (up to 100% of bats body mass/night; Kurta et al. 1989) and extensive foraging
home ranges, bats play a major role in suppressing nocturnal insect populations and transporting
nutrients across landscapes (Fenton 2003, Jones et al. 2009). Moreover, bats provide an
economic benefit by saving US farmers an estimated $22.9 billion (range: $3.7–$53 billion) each
year in pesticide use (Boyles et al. 2011). Because of their important role in ecosystem services,
bats often are used as indicators of habitat quality (Wickramasinghe et al. 2003, KalcounisRupell et al. 2007, Jones et al. 2009). Bats may serve as the proverbial “canary in the coalmine”
because many of their life history traits make them sensitive to human-induced environmental
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changes (Estrada et al. 1993, Medellin et al. 2000, Moreno and Halffler 2000, 2001, Estrada and
Coates-Estrada 2001a, b, Clarke et al. 2005a, b, Hayes and Loeb 2007, Kunz et al. 2007). Bats
have low reproductive potential (i.e., reproducing once per year and typically only having a
single pup) and require high adult survivorship to avoid population declines (Barclay and Harder
2003, Podlutsky et al. 2005). Because bats are not able to recover quickly, large-scale changes
may put populations at risk (Findley 1993, Henderson et al. 2008).
Historically, contamination from pesticide use and loss or disturbance of suitable habitat
contributed to population declines. In recent years, both anthropogenic and natural forces have
adversely affected North American bats, particularly in the northeast. Since 2003, wind energy
development has resulted in potentially hundreds of thousands of bat fatalities (Kunz et al. 2007,
Arnett et al. 2008). Although wind-powered turbines primarily affect migratory tree-roosting
bats, cave-roosting species (e.g., little brown bat [Myotis lucifugus] and tri-colored bat
[Perimyotis subflavus]) can compose approximately 20% of fatalities (Arnett et al. 2008). In
2006, the first fatalities from White-nose Syndrome (WNS) were documented in New York.
Over the past six years, the fungus (Geomyces destructans) causing WNS has spread across
nineteen states and killed millions of bats from six different species (Bat Conservation
International; www.batcon.org). Little brown bats, once considered common, have shown the
greatest mortality of all species affected by WNS (Frick et al. 2010b), but northern long-eared
(M. septentrionalis), eastern small-footed (M. leibii), Indiana (M. sodalis), and tricolored bats
also have experienced severe mortality (Kunz and Reichard 2011). Turner et al. (2011) estimated
an 88% decrease in the total number of hibernating bats, with 98%, 91% and 72% declines in
hibernating northern long-eared, little brown bats, and Indiana bats, respectively.
The perilous decline in bat populations is exacerbated by the additive nature of both
WNS and numerous anthropogenic activities, possibly including shale gas development (USGS
2009). Coincidentally, the Marcellus Shale lies within the same area as the epicenter of WNS.
The impacts associated with natural gas exploration and extraction in this region may further
imperil already decimated bat populations (Matteson 2010). Of particular concern are the Indiana
bat, currently listed under the Endangered Species Act, the northern long-eared and eastern
small-footed, recently petitioned for listing by the Center for Biological Diversity (Matteson
2010), and the little brown bat, a species predicted to be extirpated from a significant proportion
of its range by 2026 (Frick et al. 2010b, Kunz and Reichard 2011). Although there are no
publicly available studies investigating the impacts of shale gas development on bats, we can
infer potentially adverse effects based on other human-induced landscape-level changes.
Water withdrawal. Aquatic habitats play a critical role in the ecology of bats, both as
sources of water and insect prey (Racey and Swift 1985, Grindal et al. 1999, Downs and Racey
2006, Hayes and Loeb 2007). Bats have relatively high rates of evaporative water loss, and must
obtain much of their intake from available surface water resources (Kurta et al. 1989, 1990,
McClean and Speakman 1999, Webb 1995, Neuweiler 2000). Kurta et al. (1989) estimated that
bats may drink up to 26% of their daily water intake from open water sources (e.g., ponds or
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streams) to maintain water balance. Available water is vital for reproductively active females,
particularly lactating bats, which require a sufficient amount of water while nursing young
(Johnson et al. 2011). Adams and Hayes (2008) observed lactating female bats drinking 13
times more often than non-reproductive bats. Moreover, studies have shown that pregnant and
lactating female bats select foraging areas, in part, based on proximity to water (Speakman et
al.1991, McClean and Speakman 1999, Adams and Thibault 2006). For example, Johnson et al.
(2011) observed eastern small-footed bat roosts within 500 m from water sources.
Riparian areas and other hydric habitats (e.g., lakes, ponds, and wetlands) are important
resources because they support higher concentrations of nocturnal insects (MacGregor and Kiser
1998). Many bat species are opportunistic foragers and select areas where abundant and available
prey occur (Thomas 1988, Barclay 1991, Barclay and Brigham 1991, Hart et al. 1993, Krusic
and Neefus 1996, Grindal et al. 1999, Broders 2003). Murray and Kurta (2002) found that
aquatic insects compose a large proportion of the diets of Indiana bats in the northern part of the
species range. Commuting and foraging activity for many species is typically higher in riparian
areas than in upland sites (Furlonger et al. 1987, Krusic et al. 1996, Grindal et al. 1999,
Zimmerman and Glanz 2000, Seidman and Zabel 2001, Veilleux et al. 2003, Leput 2004, Menzel
et al. 2005) and some species spend significant proportions of their nightly activity in these areas
(LaVal et al. 1977, Brigham et al. 1992, Barclay 1999, Fellars and Pierson 2001, Waldien and
Hayes 2001). Thus, the extensive withdrawal of water resources from the environment,
particularly in sensitive areas or areas under drought conditions, will presumably affect roost-site
selection and abundance and availability of prey.
Water contamination and toxic exposures. Riparian habitats support large numbers of
insects and are prime foraging areas for insectivorous bats (Vaughn et al. 1996,). However, the
inflow of heavy metals and other toxins from industrial wastes can adversely affect water quality
and the invertebrate community (Mason 1997, Jones et al. 2009). Bats have been observed
congregating and drinking from holding ponds at industrial sites (Huie 2002). Clark and Hothem
(1991) reported the occurrence of bats dying by asphyxiation after drinking solutions containing
cyanide from open holding ponds of gold mining operations. Similarly, open pits containing
flowback and produced water associated with HVHF operations could expose bats to toxins,
radioactive material and other contaminants.
Exposure to environmental contaminants is a suspected factor in the decline of North
American bat species (US Fish and Wildlife Service [USFWS] 1999, Schmidt et al. 2002).
Metabolic processes of insectivorous bats are rapid and bats consume large quantities of food
relative to their body mass (Kurta et al. 1989, Schmidt et al. 2002). Because dietary
accumulation and metabolic capacity increase at higher trophic levels, and because insectivorous
bats are apex predators, bats are likely more susceptible to contaminants (Allerya et al. 2000,
Eisler and Wiemeyer 2004, Jones et al. 2009). Toxic contamination can occur during normal
operations, accidentally or by improper management. In such an event, contaminated drilling
mud or water may migrate into caves and fissures used by bats, which can be ingested by
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grooming or be inhaled (Adams et al. 2011). Toxins often accumulate in fat, and are more likely
to have adverse physiological effects when bats are depleting fat reserves, such as during
hibernation, migration, or lactation (Kurta et al. 1989, O’Shea and Clark 2002).
Three heavy metals, cadmium, mercury, and lead, commonly associated toxins in wildlife
studies, are contaminants reported in HVHF operations. Cadmium affects a number of systems,
including reproductive and renal systems (Chmielnicka et al. 1989, Walker et al. 2007). A
paucity of information exists on the occurrence and affect on cadmium in bats. However, Clark
et al. (1988) postulated a relationship between cadmium concentrations in the guano of grey bats
(M. grisescens), a federally endangered species, and kidney lesions. Mercury concentrations in
aquatic and terrestrial food webs of the northeastern US are considered detrimental to local bat
populations (Driscoll 2007, Osborne et al. 2011). Observed consequences of mercury exposure
in mammals include reduced immune function, hormonal changes, impaired function of the
central nervous system and motor skill impairment, and reduced reproductive success (Wiener
and Spry 1996, Nocera and Taylor 1998, Evers et al. 2004, Schweiger et al. 2006). Lead is the
most ubiquitous toxic metal and has been associated with a wide range of toxic effects from
neurological, hematological, renal, and reproductive (Goyer 1996). Several studies have reported
the potential negative impacts of lead on both wild and captive bats (Zook et al. 1970, Sutton
and Wilson 1983, Hariono et al. 1993, Skerratt et al. 1998, Walker et al. 2007), including a
possible link between elevated concentrations of lead and still births in big brown and little
brown bats (Clark 1979).
Data on the impacts of other toxins and radionuclides on bats is limited (Eisher 1994, Ma
and Talmage 2001, O’Shea and Clark 2002). The majority of data on bats and environmental
contaminants comes from studies investigating the impacts of pesticides, and, to a lesser extent,
heavy metals (O’Shea and Clark 2002, Schmidt et al. 2002). However, if contaminants
associated with HVHF operations are introduced into aquatic ecosystems and are readily
transferrable through insectivorous food chains, bats will presumably accumulate these
substances and potentially suffer adverse effects.
Habitat loss and degradation. Fragmentation is considered a primary threat to global
biodiversity (Franklin et al. 2002) and has the potential to directly impact bat populations by
limiting essential roosting and foraging resources (Fenton 2003, Safi and Kerth 2004, Lane et al.
2006, Henderson et al. 2008). Anthropogenic changes in ecosystems often result in fragmenting
forest landscapes and typically occur at rates dramatically faster than long-lived organisms are
capable of adapting, thus disrupting life history cycles and ecological processes (Duchamp and
Swihart 2008). Rapid ecosystem changes are associated with population declines in many bat
species (Jones et al. 2009, Safi and Kerth 2004). In North America, the result of human-induced
changes often results in patchy species distributions rather than range contraction (Pierson 1998).
Recent studies have focused on temperate bat communities in greatly modified ecosystems,
finding a positive association between bat abundance and diversity, and remnant natural habitat,
such as forests and wetlands (Walsh and Harris 1996, Jaberg and Guisan 2001, Russ and
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Montgomery 2002, Gehrt and Chelsvig 2004, Duchamp and Swihart 2008). Negative effects on
bats from forest cover loss also are well documented from processes such as forest harvesting
(Grindal 1996, Patriquin and Barclay 2003) urban expansion (Evelyn et al. 2003, Duchamp et al.
2004, Sparkes et al. 2005a) and agricultural intensification (Russ and Montgomery 2002,
Lesinski et al. 2007).
Intact, mature forest stands possess structural features such as snags and large, overstory
trees that are vital for cavity- and foliage-roosting bats, respectively (Jung et al. 1999, Cryan et
al. 2001, Carter and Feldhamer 2005, Broders et al. 2006, Perry and Thill 2007, O’Keefe et al.
2009). In summer, bats select specific structures that offer protection and appropriate
thermoregulatory conditions for survival and development of young (Humphrey et al. 1977).
Loss of forest cover and degradation of forested habitats have been cited as part of the decline of
Indiana bats (USFWS 1983, Gardner et al. 1990, Garner and Gardner 1992, Drobney and
Clawson 1995, Whitaker and Brack 2002). Presence of northern long-eared bats, an interior
forest species, is dependent on mature, contiguous deciduous forests for both roosting and
foraging habitat (Sasse and Perkins 1996, Hutchinson and Lacki 2000, Lacki and Schwierhojan
2001, Broders and Forbes 2004, Carter and Feldhamer 2005, Broders et al. 2006, Perry et al.
2007, Henderson and Broders 2008). Moreover, this species forages almost exclusively in closed
canopy forests and avoids forest gaps and open areas (Owen et al. 2003, Patriquin and Barclay
2003, Schirmacher et al. 2009).
Many forest-dwelling bats frequently switch roosts (Lewis 1995), but tend to remain
loyal to specific roosting and foraging areas. Site fidelity is advantageous, allowing bats to
become familiar with suitable roost trees and the local spatio-temporal variation in prey
abundance and availability, thus decreasing time spent commuting and foraging (Avital and
Jablonka 2000, Broders et al. 2006). Studies of Indiana bat roost-site selection show
reproductively active females returning to the same home range year after year to establish
maternity colonies. (Humphrey et al. 1977, Gardner et al. 1991a, 1991b, Gardner et al. 1996,
Callahan et al. 1997, Menzel et al. 2001, Kurta and Murray 2002, Britzke et al. 2003, Whitaker
and Sparks 2003, Whitaker et al. 2004). Roost tree reoccupation of up to six years has been
documented in a number of studies (Garner et al. 1991b, Whitaker et al. 2004, Barclay and Kurta
2007). Maternity colonies of Indiana bats also appear to be faithful to their foraging areas within
and between years (Cope et al. 1974, Humphrey et al. 1977, Gardner et al. 1991a, 1991b, Murray
and Kurta 2004, Sparks et al. 2005b). Similarly, northeastern long-eared, eastern small-footed,
and tri-colored bats select specific areas, often re-using sites within and among years (Kalcounis
and Hecker 1996, Sasse and Pekins 1996, Brigham et al. 1997, O’Donnell and Sedgley 1999,
Weller and Zabel 2001, Menzel et al. 2002, Willis and Brigham 2004, Perry and Thill 2007).
The philopatry observed among numerous species requires consideration by natural
resource managers who often permit harvesting trees during winter when bats are hibernating, a
practice intended to limit directly harmful effects of development (Arnold 2007). However,
because females consistently return to the same site(s), this practice may do less to mitigate the
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immediate effects of habitat loss than anticipated. Bats, already pregnant, arrive to sites after
hibernating for seven months and migrating for up to 500 kilometers (km), at a time of cool, wet
weather, which likely limits prey availability (Humphrey et al. 1977, Kurta et al. 1996, Murray
1999). The loss or alteration of forest habitat places additional stress on females, and may
increase thermoregulatory costs and potentially disrupt social bonds of a colony (Kurta and
Murray 2002). Such impacts have been documented in other bat species. Brigham and Fenton
(1986) documented a 56% decline in reproductive success of a big brown bat colony that was
excluded from their maternity roost. Sparks et al. (2003), demonstrated that the natural loss of a
single primary maternity roost lead to fragmentation of the colony (bats used more roosts and
congregated less) the following year after roost loss.
Hibernacula and the habitat surrounding these sites also warrant protection from
development, particularly drilling operations. Hibernating bats select sites within caves and
mines possessing specific microclimate (e.g., temperature, humidity, and airflow) conditions
(Clawson et al. 1980, Tuttle and Kennedy 2002). Alterations to this microclimate, whether
natural or human-induced, often render a site less suitable for hibernation (Johnson et al. 2002).
Moreover, disturbing bats during winter hibernation may result in additional arousals causing
bats to lose fat reserves and possibly abandon the roost. Adams et al. (2011) highlighted the
importance of understanding the connectivity of karst geology in proximity to winter hibernacula
prior to development. Modifications to the surface habitat surrounding hibernacula also can
contribute to changes in microclimate conditions, as well as influence the suitability of foraging
characteristics. The landscape surrounding hibernacula supports foraging and roosting needs of
large numbers of bats during fall swarming periods, when bats are building up crucial fat
reserves to survive the winter (Hall 1962). Areas surrounding hibernacula also provide important
summer habitat for male Indiana bats that do not migrate far from the winter roost.
Habitat use by forest bats is complex and varies by species. Bats rely on extensive
resources over large areas (Duchamp et al. 2009). The magnitude of shale gas development
predicted over the next twenty years is expected to have similar effects on forest landscapes (i.e.,
habitat loss and degradations) as other anthropogenic activities, but at a much greater level due to
the proliferation of projected drilling sites. Therefore, providing conditions necessary to support
bat populations will require a combination of designating certain forest areas as off-limits and
implementing forest management practices that perpetuate suitable roosting and foraging habitat
(Duchamp et al. 2009).
Greenhouse gas emissions. The effects of climate change on bats have not been studied
extensively. However, it is believed that insectivorous bats may be among the most affected
species because seasonal temperature changes may affect hibernation, food abundance and
availability, and recruitment (Jones et al. 2009). Most bat species have specific temperature
regimes that are conducive for surviving over half the year in hibernation. For example, Indiana
bats hibernate in caves or mines where the ambient temperature is consistently below 10° C (Hall
1962, Meyers 1964, Henshaw 1965, Humphrey 1978, Tuttle and Kennedy 2002). Tuttle and
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Kennedy (2002) reported that populations hibernating with temperatures between 3–7.2° C
remained stable or increased, whereas populations hibernating at temperatures above or below
this range were unstable or declined. With winter conditions expected to become shorter and
warmer, disruptions to the mammalian overwintering energy budgets are expected (Gu et al.
2008). Milder winter conditions may force bats to enter hibernacula later than usual, presumably
with inadequate fat reserves if food availability decreases in late fall (Matteson 2010). Warmer
temperatures in winter also may result in unsustainable arousal frequencies (Humphries et al.
2002). Because arousals account for up to 80% of the energy budget (Thomas 1995) of
hibernating bats, any increase in frequency or duration could decrease survivorship.
It has also been posited that changes in temperature may disrupt bat reproductive
physiology. In winter, altered temperature regimes may diminish the viability of spermatozoa
stored in the female reproductive tract, thus females may not become pregnant upon emergence,
or become pregnant too early and undergo embryonic development and parturition earlier in the
spring, which may lead to declining recruitment if conditions are not suitable for young (Jones et
al. 2009). In summer, dwindling water resources caused by warmer temperatures and reduced
precipitation can lead to lower reproductive rates as female are not able to meet their water
budget to produce milk for nursing pups (Kurta and Rice 2002, Barclay et al. 2004, Adams and
Hayes 2008, Rodenhouse et al. 2009). Adams (2010) observed reductions in reproductive
behavior and increases in non-reproductive female bats in years with above average temperature
and below average precipitation, conditions similar to predictions of regional climate warming
and increased drought.
Changes in precipitation and temperature also are anticipated, thus diminishing water
availability during summer and altering the distribution, abundance, and phenology of insects
(Hughes 2000, Bale et al. 2002, Parmesan 2003, Menendez 2007, Rodenhouse et al. 2009).
Reductions in insect abundance and availability will have detrimental effects on bat populations,
particularly during critical periods (i.e., during pregnancy, lactation and fall swarming). Frick et
al. (2010a) concluded a direct relationship between cumulative summer precipitation and
probability of survivorship in little brown bats.
Climate data indicates we are in a rapid period of change, which already is being
observed across a range of ecosystems (Jones et al. 2009). Climate change is likely to affect
roosting and foraging behaviors and opportunities, particularly during times when bats are most
vulnerable. Anthropogenic activities that increase the global GHG footprint, including HVHF
operations, presumably will exacerbate adverse impacts on bat populations. Thus, methods to
reduce the fugitive emissions of methane from shale gas development should be explored and
implemented.
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CONCLUSIONS
Bats are vital in terms of their ecological and economic roles, and are well suited as
indicators of environmental health (Fenton 2003, Jones et al. 2009). Worldwide, bats function as
pollinators, seed dispersers, and biological controls for nocturnal insects (Kunz and Parsons
2009). In North America, most species are insectivorous and consume large quantities of nightflying insects, many of which are agricultural and forest pests. Regrettably, many bat species are
experiencing population declines and range contraction in response to both natural and humaninduced environmental stressors (Jones et al. 2009). White-nose Syndrome has decimated
hibernating bat populations in northeastern North America, including declines of nearly 98% and
88% in Pennsylvania and New York, respectively (Turner et al. 2011). Species affected include
the little brown bat, a once common species, and the federally endangered Indiana bat (Frick et
al. 2010b). At least three additional species are being considered for listing (Matteson 2010 Kunz
and Reichard 2011). A sense of urgency exists among bat biologists because bats have low
reproductive rates and respond slowly to rapid population declines (Barclay and Harder 2005).
Compounding the devastation of White-nose Syndrome are human activities associated with the
degradation and destruction of suitable habitat and resources for these imperiled species (Kunz
and Parsons 2009). As with other industrial practices, shale gas development contributes to water
withdrawal and contamination, habitat loss and degradation, and the emission of GHGs resulting
in detrimental effects on bat populations and their environment. Immediate action is required to
reduce these adverse impacts and to ensure that bats and the ecosystems they serve are
considered during shale gas development and production.

Eastern small-footed bat (Myotis leibii). Photo credit: Bat Conservation International.
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Foreword
Even though shale gas development is currently prohibited within the boundaries of the Delaware River watershed, the explosive growth of shale gas infrastructure is
still impacting the communities of the watershed profoundly—a watershed that provides drinking water to 17
million people living in New York (including residents
of New York City), Pennsylvania, New Jersey and Delaware. Pipelines, compressor stations and liquefied natural
gas facilities intended to take shale gas to new markets
in the United States and abroad are being proposed and
pursued rapidly within the watershed’s boundaries. These
projects illustrate the many harms this infrastructure imposes upon human and natural communities as well as
the many deficiencies of current law associated with their
proposal, review and construction.
Deficiencies include, but are not limited to, a lack of any
rational planning; the failure to apply for and comply
with reviews mandated by the National Environmental
Policy Act; the failure of both federal and state agencies
to implement water, air and wildlife protection laws in a
way that genuinely achieves real protection; the lack of
the political will and resources at the state, regional and
federal level to fully implement and enforce community
protection laws; and an absence of state laws necessary
to protect habitats, waterbodies, and forests of public and
private landscapes. These lands serve as the critical natural green infrastructure that protects communities from
environmental harm. These habitats underpin the region's
economic development and ensure the health, safety and
quality of life of our communities. And yet it is these habitats that are so cavalierly ruined by pipeline development.
Four pipelines expansion projects have already cut
through the Delaware River watershed since 2011. These
projects have left permanent scars across communities,
created pollution, increased stormwater runoff, and damaged natural areas important to wildlife, recreation and
ecotourism as well as damaging the economic values that
each of these brings.
In addition, eight new and/or expanding interstate pipeline
projects are proposed for the Delaware River watershed.
New pipelines and pipeline expansions are proposed to
cut through:
•
•
•

Top to bottom: Right-of-way clearing for expansion of the Tennessee Gas Company’s pipeline, J. Zenes; Pipeline under construction
in Pike County, PA, T. Carluccio; Greenlick compressor station in
Susquehannock State Forest; PAForestCoalition.org.

Broome, Delaware, Orange and Sullivan Counties in New York
Berks, Chester, Delaware, Lebanon, Monroe, Montgomery, Pike, Schuylkill and Wayne Counties in
Pennsylvania;
Gloucester, Hunterdon and Sussex Counties in New Jersey; and
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• New Castle and Kent Counties in Delaware.
These pipeline projects will be cutting through communities, residential neighborhoods, mature and
pristine forests and habitats, and through our highest
quality and most valued streams and wetlands. Pipeline cuts are invasive, damaging and permanent.
Due to the irreparable harms shale gas development
inflicts on communities and the environment, the
Delaware Riverkeeper Network is opposed to all
shale gas development and its associated infrastructure. Instead, the Delaware Riverkeeper Network
supports sustainable energy as a focus of present
and future energy investment and development. But,
to the extent that there are pipeline projects now
planned for our watershed and beyond, there are
ways to dramatically reduce the harms they inflict
when they do get through.
The recent frenzy of pipeline construction has highlighted many areas where current practices need
significant improvement. To prepare this report,
we started from the assumption that-in order to
minimize harmful impacts on our environment and
communities-we all want the best science and best
technology to be used when pipelines pass through
our neighborhoods, farmland and natural areas. The
Delaware Riverkeeper Network turned to Leslie
Sauer, an author and leader in ecological restoration,
for insight into how harms from pipeline construction could be minimized or avoided. Ms. Sauer is
a founder and former principal of the Philadelphiabased ecological planning and design firm, Andropogon Associates, Ltd.
This report complements a video lecture presented
by Ms. Sauer. In both the lecture and this report,
she discusses the harms that current pipeline construction practices cause, but she also provides recommendations that, if implemented, would avoid,
minimize or at least dramatically reduce many of
these harms. This expert report has been prepared
to advise legislators, government bodies, regulators,
decision-makers, and the public to encourage better
practices, laws, and regulations should the proposed
pipelines be permitted.

Maya K. van Rossum
the Delaware Riverkeeper
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Pipeline projects currently planned to pass through the Delaware River
watershed. Map prepared by the Delaware Riverkeeper Network.

This is a bad way to build a pipeline.
Below left, an open cut in-stream water crossing

There is a better way.
Above right, a pipeline was rerouted through a park to follow an existing trail wherever possible to limit the creation of new edge.

Above left: Cutting through the Lackawaxen River in Pike County, PA, for a pipeline ROW, A. Stemplewicz
Above right: ROW through a protected forest in Morris County in New Jersey, L. Sauer
Opposite page: the Delaware Riverkeeper, Maya van Rossum, F. Zerbe
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Clockwise from top left: Columbia Gas Company’s pipeline ROW carving across Pike County, PA, F. Zerbe; Construction of the Tennessee Gas
Pipeline Company's North East Upgrade project, F. Zerbe; Removing sediment from Cummins Creek, Pike County, PA, after a rain event, J. Zenes
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Leslie Sauer
Summary
For decades, pipeline construction has received limited oversight with minimal demands on construction practices, except
at a few sites such as wetlands. Regulation is inadequate and, unfortunately, government agencies, in an effort to foster
infrastructure development, have often reduced permitting requirements and costs without considering the environmental
and community impacts of these decisions. Pipeline routes often intentionally target natural areas, such as state parks,
forests and other wildlands. Over time, pipeline rights-of-way have become wider which magnifies the harms inflicted on
both ecological and human communities. With no federal, state, or local regulatory agency tasked with evaluating the full
impact of individual pipeline projects or the additive effect of multiple pipeline projects, cumulative impacts of pipeline
projects are largely ignored. Also, the opportunity for public participation occurs long after the time when proposed pipeline routes or proposed construction can be affected.
Current pipeline construction practices, as well as longer term right-of-way management, impact both terrestrial and
aquatic ecosystems and can result in impacts to surface water and ground water quality. The pipeline construction process
often entails unnecessary environmental damage. Loss of vegetation and soil compaction are more obvious, but landscapescale changes to the watershed are occurring without acknowledgement or mitigation. Moreover, forest fragmentation and
edge effect are being ignored. Seven key changes could dramatically reduce the damage to forests and watersheds from
pipeline construction: Better enforcement and compliance; More comprehensive baseline assessment; Higher compensation for damages; Narrower rights-of-way; Better methods to reduce compaction; More effective stabilization and restoration; and Better monitoring and management.

Introduction
The network of underground gas pipelines in this
country is extensive and growing, especially with
the energy industry pushing to move more gas from
unconventional drilling wells to market. Pipeline siting, construction and management threaten both the
ecological and human communities that they pass
through, over and under, yet regulation of pipelines is
limited with little opportunity for public input as to the
paths they take or how they will be constructed. Currently, no federal, state, or local regulatory agency is
tasked with evaluating the cumulative impacts of natural gas pipeline projects and associated infrastructure construction. Furthermore, the common practice
by pipeline companies of segmenting large interstate
pipeline projects into smaller projects allows them to
avoid more thorough review and controls. However,
simple changes in pipeline siting and construction
practices could dramatically reduce the damage to
forests and watersheds from pipeline construction. In
the Delaware River watershed, the Delaware River
Basin Commission (DRBC) has the power to conduct
cumulative reviews for pipeline projects, at least for
that portion of the project that is within the boundaries of the Delaware River watershed. This paper

provides an overview of the impacts of pipeline construction, examines the changes in pipeline construction and management that could lessen impacts, and
identifies the regulations that could be adopted by
a government body like the DRBC to better protect
both our ecological and human communities.
Unnecessary Harms Caused by Insufficient Regulation, Poor Right-of-Way Planning, and Failure
to Consider Cumulative Impacts
The demands of pipeline construction and operation
influence selection of pipeline right-of-way planning,
but the selection process often fails to consider the
full cost of individual pipelines or the additive effect
of multiple pipelines. Moreover, opportunities for the
public to influence pipeline selection in order to protect ecological or human communities are limited.
Pipeline routes often intentionally target natural areas
Cost is always a significant factor in pipeline route
selection. Publicly protected open space is often a
first target when pipeline routes are being selected
because the cost to acquire access to construct a pipeline through public lands is typically less and often
brings with it less opposition (when taken on the
whole).
1

Access to land for pipeline construction is usually
acquired through an easement from the landowner
providing a right to pass, or right-of-way (ROW),
to the pipeline company. Many older ROWs cross
landscapes that would receive preferential protection
today, just as other pipelines now are often embedded in suburbs that did not exist when they were first
built. Yet because it is automatically assumed that
expanding an existing line will do less harm than a
wholly new ROW, the mistakes of the past are sometimes compounded. At the same time it is also easy to
understand why it might be difficult to suggest a new
ROW through a built-up landscape in order to avoid
expansion in a natural area, regardless of what the
actual impacts might be.
A surprisingly difficult consideration when picking a
new pipeline route is avoiding other lines already in
place. There is an amazing array of pipelines crisscrossing our landscape already. More should be required of the pipeline project planners to cooperate
with other pipelines and the existing network already
in place to share in efficient transport of gas rather
than build new lines. This problem is aggravated by
the complete lack of comprehensive planning for this
infrastructure. Piecemeal permitting further fractures
a process that is already atomized by different ownerships and jurisdictions. Cumulative impacts are ignored altogether.

Pipeline ROW work on Kittatinny Ridge in New Jersey’s High Point
State Park, M. van Rossum

State forests and other wildlands need a higher degree of protection
The open space taxpayers have bought to protect watersheds and conserve local biodiversity is improperly
treated as a convenient reserve for gas production and
transmission as well as road construction and other
infrastructure. Although protected from residential
and commercial development, these lands are being
increasingly compromised by pipeline and power
line infrastructure projects. State and federal governments have failed to put in place the needed legal
protections for our large-scale public landscapes and

A map of the Reading, PA, area created using the National Pipeline Mapping System (NPMS) Public Map Viewer online. Users can view NPMS
data one county at a time. The pipelines shown include gas transmission pipelines (blue) and hazardous liquid trunklines (red). Data for gathering or distribution pipelines is not available through the NPMS Public Map Viewer.
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their ecological integrity. In addition, there is a body
of laws related to power project infrastructure that
in fact undermines preservation of lands at the local
level-interstate pipelines are exclusively under the
jurisdiction of the Federal Energy Regulatory Commission (FERC)-and makes public lands among the
most vulnerable areas for infrastructure routes.
Because intact public lands often have important
habitats, state and federal reviews are done to identify possible locations of threatened and endangered
plants and animals. Agencies identify sites associated with rare, threatened and endangered species
and make recommendations along the entire route of
every pipeline to avoid harming these species. Examples of recommendations can include relocation
of a proposed route or a reduced ROW width. But
such adjustments are limited to known sightings of
threatened and endangered species. Species that are
considered to be rare or of conservation concern, but
do not have threatened or endangered status, are not
protected.
This effort to respond to known sightings of threatened and endangered species is not an adequate substitute for a broader consideration of the cumulative
pipeline route and ROW impacts. In many instances,
more could be done to minimize harm, especially for
state listed species which appear to get less protection
than federally listed species. For example, in one case
in Pennsylvania, a pipeline company was required to
collect seed from an endangered state plant located
in the ROW corridor. Scattering that seed after the
ROW was installed was a requirement of the permit,
but stronger protections and measures could have
been required to either avoid this area entirely or, at a

An overly wide pipeline ROW, M. van Rossum

minimum, ensure that the endangered plant was able
to re-establish after the ROW was completed, demonstrating performance as well as compliance.
Overly wide ROWs magnify the level of harm
The width of ROWs has incrementally widened over
time as larger equipment is used despite the fact that
there are many options for significantly narrowing down a ROW to minimize vegetation clearance
and reduce damage to soils. Today ROWs are kept
minimally vegetated, dependent on herbicides and
intensive mowing, but in the past pipelines and other
ROWs often supported successional native species.
The combination of a wider ROW and management
strategies focused on minimizing healthy regrowth
compounds the ecological harms. FERC currently
recommends a 75 foot ROW, but the 100 foot ROW
has become routine, and with no strong pressure to
minimize damage, thousands of acres that once were
field or forest are now maintained as relatively barren. Safety concerns, the scale of construction and increased security have contributed to the current overwide ROWs. Narrower ROW’s could greatly reduce
overall impacts and permanent cuts in the landscape.

Local residents protest the Tennessee Gas Pipeline Co.’s North East
Upgrade project, F. Zerbe

Public involvement often comes too late
Selection of the pipeline route is the first concern
and often is decided upon well before opportunities
for the public to participate in the planning process
are provided. By the time pipeline permit applications are made public, it is generally considered too
late to make any modifications to many aspects of
the pipeline. The decision-making process should engage communities early on and in multiple ways and
venues as well as throughout the process to ensure
community concerns and local resources are identified, addressed and protected. However, in the current
system, those interested in influencing pipeline routes
must pro-actively seek out information early in the
planning process, stay informed about decisions re3

garding new and expanded routes, and educate themselves about opportunities to make comment. And the
reality is that often the site design is done before the
public has any fair opportunity to become aware or to
be heard.

Pipeline cuts are invasive, damaging and permanent. Looking west
from Kittatinny Ridge towards Pennsylvania, J. Zenes

Cumulative impacts are ignored
Pipelines, both at the individual project level and
when considered cumulatively, have a substantial effect on water resources as well as both the ecological
and human communities that they pass through, over
and under. Current pipeline construction practices,
as well as longer term ROW management, impact
both terrestrial and aquatic ecosystems resulting in
impacts to surface water and ground water quality.
Impacts include, but are not limited to:
• Sediment pollution,
• Exacerbated erosion,
• Loss of macroinvertebrate and fish spawning
habitats,
• Adverse affects to wetlands and marshes,
• Permanent removal of riparian vegetation,
• Loss of forest lands, forest fragmentation,
changes in forest ecology and increased edge
effect,
• Increased surface water runoff,
• Thermal impacts,
• Redirection of groundwater and surface water
flows.
• Releases of drilling muds,
• Creation of sinkholes due to drilling, and
4

•

Air pollution resulting from methane and other
air contaminants.
As long as this list is, there are still many more impacts which are both individual and cumulative.
Cumulative impacts may span the length of each individual pipeline project, but cumulative impacts can
also result from the expanding array and numbers of
pipelines across a watershed, region, state and the nation. The sheer number of pipeline ROWs is growing,
but the cumulative impacts continue to be ignored.
Currently, no federal, state, or local regulatory agency
in the Delaware River watershed is tasked with evaluating the cumulative impacts of natural gas pipeline
projects and their associated infrastructure, which
can include access roads and compressor stations. In
fact, pipeline companies intentionally segment large
pipeline projects into smaller projects to avoid more
thorough review and controls. While the DRBC has
the power to conduct cumulative reviews, at least for
that portion of a pipeline project that is within the
boundaries of the Delaware River watershed, it has
refused to fully exercise that legal authority.
In 2013, the DRBC agreed to partially examine pipelines passing through locations included in the agency’s Comprehensive Plan, but for all other pipelines,
the DRBC is taking no action other than regulating
water withdrawals for hydrostatic testing to check for
leaks in pipelines.

Construction of a natural gas gathering line pipeline, T. Carluccio

Impacts of Pipelines Constructed Today
We focus here on the landscape-scale impacts of
pipelines, however, all of these consequences are relevant at the local level as well.
The construction process often entails unnecessary
watershed impacts
The construction process for a pipeline is fairly simple
and entails digging a ditch to accommodate the pipe.
Before digging, the vegetation is cleared along the
whole ROW and the top soil is reserved, either beside
the trench or in a work area. The pipe itself is brought
to wooden cradles along side the trench where segments are bent as needed, coated and welded before
being placed in the trench by a side boom. The side
boom, a piece of equipment that lifts and handles the
pipe, is typically the heaviest piece of equipment on
site. Once the pipe is laid and the trench refilled, the
whole process just moves on up the route. It may take
only a few days to complete a given stretch.

ing construction, a log of site work is posted online
to insure compliance with permit requirements that
were agreed to with the state, FERC and other regulatory agencies.

Heavy construction equipment backfilling a trench along a pipeline
ROW, F. Zerbe

The loss of vegetation may be the most apparent impact, but soil changes are the most pernicious. The
single biggest problem is soil compaction, which may
be as high as 98%, the same as concrete. Rainwater
often runs off the ROW like a stream, creating gullies
in the adjacent landscape, which leads to erosion and
sedimentation locally.

A side boom preparing to lower pipe into a trench, J. Zenes

After the pipe is laid and the trench filled, the site
is reseeded and stabilization matting is used in areas
where erosion is a probability. The landscape is often
seeded with non-native plants in an attempt to stabilize soils quickly, then “allowed to revegetate naturally,” except that today any plant growth is regularly
mowed or herbicided to maintain a relative wasteland
across a pipeline ROW that may be 100 feet wide or
wider.

Failure of erosion controls at pipeline construction site Mountain Road
Montague, New Jersey, J. Zenes

The state specifies what techniques should be used at
wetlands and stream crossings, including the appropriate ROW widths. All of these terms and conditions
are incorporated in permits issued for a pipeline. Dur-

Once soil has been disturbed and compacted, it is
very difficult to restore its capacity for water infiltration. Re-ripping the soil with a chisel plow is a
partial solution to surface compaction, but it leaves
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behind an exceedingly erodible surface and does not
address the issue of recharge. Ripping deep enough
to effect recharge would destabilize large areas of the
landscape and be almost impossible to re-stabilize.
The damage from soil compaction, loss of vegetation, increased runoff, erosion, and resulting pollution has effects well beyond the boundaries of the
ROW where it originates. Sensitive agricultural lands
crossed by pipelines are also harmed by soil disturbance and compaction.

Clearing forested wetlands in Montague, New Jersey, in advance of
pipeline construction, J. Zenes

line Company’s 300 Line project. Imagine how many
such violations go unobserved.
Pipelines can also dewater the headwater areas
through which they pass and change the hydrology of
wetlands areas along the route. Taken with the loss of
vegetation and soil compaction, these impacts cause
landscape-scale changes to the watershed yet they are
neither acknowledged nor mitigated.
Forest fragmentation and edge effect are ignored
Like the watershed, the forest is also impacted well
beyond ROW boundaries. The creation or expansion
of a ROW through forest creates a continuous open
wound called the ‘edge effect.’ While the edge effect
can be positive when confined to small canopy gaps
in a closed forest, edge effects are detrimental when
they occur along a continuous seam of fragmentation. Increased wind movement facilitates movement
of weedy propagules and invasive species deep into
the forest where they find the way suddenly wide
open for them with abundant new ground to colonize.
Predators and parasitic birds like cowbirds use these
corridors to access otherwise difficult to find prey.

Current pipeline construction restoration requirements are very low; they rely primarily on cool grass
seeding and erosion blankets and often have poor
long term results after the two required maintenance
and monitoring seasons for the agencies. Even with
such low stabilization standards, the rate of compliance is abysmal. For example, between June 2011
and October 2011, in just two counties in Pennsylvania there were 32 documented sediment discharge
violations along the route of the Tennessee Gas Pipe-

A continuous scar fragmenting both forest and waterway, F. Foley

Sediment pollution overwhelms controls and floods wetlands, F. Zerbe
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ROWs are like highways bringing the elements of the
developed world into otherwise undisturbed areas. Increased windthrow during storms often creates further
loss of more mature trees in the forest area adjacent
to the ROW. With the repeated and continuous forest
fragmentation that results from pipeline construction
and maintenance, the species of the forest interior decline, something that has already happened to 90% of
forest interior birds. This effect often extends up to
300 feet from the actual edge of the disturbance (i.e.,

the ROW clearing), making a corridor of at least 700
feet wide of disturbance with every 100 foot ROW.
Often a new pipeline uses and expands an existing
corridor that may have multiple pre-existing lines.
The amount of new edge may be halved using this
approach when compared to a new ROW corridor,
but this practice has resulted in some ROW corridors
becoming, unnecessarily, hundreds of feet wide-this
amounts to large habitat losses and a boundary that
is increasingly capable of blocking the movement
of some species of plants and animals. The existing
requirements to protect a few very rare species is insufficient to prevent the general degradation of the
forest from this kind of fragmentation. Interior forest
is imperiled and cannot be replicated on small-scale
sites or over short periods of time. Once lost, forest
interior is gone and cannot be restored. Lost with it
are those plants and animals that are restricted to the
forest interior.

construction strategies and Best Management Practices (BMPs) that better protect our ecological and
human communities. A more coordinated approach
by regulators is needed to change a process that has
for decades received limited oversight and upon
which limited demands have been made, except at
a few sites such as wetlands. The potential role for
FERC, the U.S. Department of Transportation (USDOT) and state environmental agencies in a new
pipeline construction paradigm cannot be overstated.
Seven key changes could dramatically reduce damage
to forests and watersheds from pipeline construction:
1. Better enforcement and compliance,
2. More comprehensive baseline assessment,
3. Higher compensation for damages,
4. Narrower ROWs,
5. Better methods to reduce compaction,
6. More effective stabilization and restoration,
and
7. Better monitoring and management.

Pipe for the 325 Loop of Tennessee Gas Pipeline Co.’s 300 Line project in cradles in the New Jersey Highlands, J. Wagner

Changes That Could Make a Difference
Current FERC and erosion and sediment control
guidelines are inadequate to meeting the challenges
of the current pipeline construction boom. State and
other federal agencies aren’t filling the regulation
gap. Unfortunately in an effort to foster infrastructure development, government agencies often seek to
reduce permitting requirements and costs without adequately counting the environmental and community
impacts of these decisions.
It is increasingly apparent that serious effort with
companies and agencies is required to develop new

Key changes could reduce harms resulting from pipeline construction,
M. van Rossum

1. Better enforcement and compliance is vital
The primary regulations pertinent to pipeline construction are the same that apply to new development
and road construction. For example, erosion and sediment control regulations for pipelines employ many
of the same techniques used with other construction
projects. Required techniques may be as simple as
reseeding and mulching or as complex as horizontal
directional drilling under a river. Regulatory require7

ments vary somewhat from state to state and individual agreements between the pipeline company and
the landowner may modify or expand requirements.
These regulations are, however, only as good as the
extent to which there is full compliance. Unfortunately, the Delaware Riverkeeper Network (DRN)
has documented numerous failures in both compliance and performance.
In 2012, DRN staff and trained volunteers monitored
pipeline construction activities along the Tennessee Gas Pipeline Company’s 300 Line project and
documented unstabilized sediment, damaging wet
land crossings, scant mulch, and mediocre vegetation growth at many rights-of-way. DRN also logged
and responded to pollution report calls from citizens
documenting pipeline pollution. As a result of DRN’s
work, over 17 notices of violation were issued for the
300 Line project in Pike County during Spring 2012
alone. Wayne County also found violations along this
pipeline project during the same time period.
According to the Tennessee Gas Pipeline Company’s
own estimates, the 300 Line project “temporarily”
disturbed 108 wetland acres and permanently destroyed 22.9 wetland acres within the Delaware River
watershed. The company was required to restore the
temporarily disturbed wetlands, but delayed these
activities until amphibian populations were already
present in these areas for breeding. DRN notified
state and local agencies to request that the invasive
wetlands work be delayed until the young amphibians present could grow to adulthood and move on,
but the agencies allowed the Tennessee Gas Pipeline
Company to go forward.

Tennessee Gas Pipeline Company's crossing of Shimers Brook, a trout
stream in New Jersey, J. Zenes
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Nor does compliance with permit requirements guarantee that the erosion and sediment controls employed
will perform as anticipated on site. A real problem is
the underlying assumption that the standards are met
automatically when regulations are complied with.
Often, this is not the case, in part because the techniques recommended are inadequate to the task.
The purpose of environmental regulations may be to
protect native species and watersheds, but the actions
taken to implement those regulations are not achieving their goal. Looking just at regulations intended
to protect rare, threatened and endangered species,
no new baseline studies are required before construction, and existing records as to the presence of these
species along proposed pipeline routes are incomplete, leaving these species unprotected.

DRN staff document an old growth forest in the path of pipeline construction, J. Zenes

Many natural areas currently being targeted for pipeline construction are on soils, or rock, and difficult
to stabilize, resulting in erosion. Severe compaction
often disrupts water patterns and further contributes
to erosion and sedimentation. DRN has documented
many examples of failed stabilization efforts for new
pipeline construction with serious and on-going deleterious impacts to the surrounding habitats, demonstrating the need for better enforcement by regulators. Like DRN, regulators could work with trained
local volunteers to better ensure that violations do not
go unobserved.
We must also look at failures of compliance and
performance and prevent them in the future with expanded BMP’s mandating better performance on the

ground. Some examples of better construction and
management are described below. None are untested.
All have been implemented with success on a pipeline in Pennsylvania or New Jersey. All require more
effective oversight by agencies as well as expanded
jurisdictions and better BMPs.

and should not be sacrificed to speedy construction.
Cultural and historic resources should be monitored
in much the same way.
Problems such as excessive herbivory and the extent
of exotic invasives species should also be documented as part of the monitoring. Knowledge of exotic and
invasive species should be used to develop and carry
out ROW management prescriptions. Specific actions could include treatment prior to tree clearance,
treatment for up to five years after construction, and
requirements to wash equipment coming from areas
with invasive species present before entering less disturbed landscapes along the construction route.

Attempted stabilization of a pipeline ROW on steep slopes, J. Zenes

2. Better baseline assessment is important
The purpose of baseline monitoring is to inform route
selection and the determination of appropriate methods for construction, restoration and management for
various segments of the route. Baseline monitoring
can help to customize a process that is otherwise a
one-size-fits-all approach.
In addition, more complete baseline monitoring
would help make up for our currently incomplete records for rare, threatened and endangered species of
plants and animals. In preserved lands and healthy
ecosystems, full on-the-ground monitoring is vital

Construction documents detailing trees to be removed as well as trees
to be saved, L. Sauer

With no cost associated with lost ecological functions and values, natural areas are targeted for pipeline construction, F. Foley

3. Natural area impacts need greater compensation
The cost of crossing natural areas is under-compensated. Typically there is no payment made for lost
ecological functions and values when interior forest
is damaged by fragmentation or disturbance. Without
recognition of the damage being caused, no dollar
value is associated with the loss of interior forest and
there is no incentive to reduce forest impacts. This
failure makes natural areas artificially cheap to cross,
shifting real costs and losses to taxpayers, effectively
subsidizing the pipeline.
The thorough assessment of site conditions, called
for above, will be a vital component of the negotiation of the true cost of crossing publicly owned and
preserved landscapes. Compensation should reflect
the damages to a site’s function as a natural landscape
and recreation area as well as the need to effect high
quality stabilization and habitat establishment.
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When there is a need for modification, even in today’s
pipeline construction projects, flexibility is common
and many alternatives to conventional construction
techniques may be employed. This includes methods
such as ‘stove-piping’ where the pipe is welded in
the trench eliminating the need for a cradle, which
in turn reduces the width of the ROW needed. In another method, called ‘dragging,’ the pipe is welded
in a work area and then literally dragged through the
trench. Many streams are crossed with horizontal directional drilling (HDD) and have no above ground
trench at all, except at either end of the drill.
Narrowed pipeline ROW with fencing to protect trees, L. Sauer

4. Narrower ROWs need to be applied more widely
ROWs must be narrowed to the greatest degree possible. In short, every foot matters. While 100 foot
ROWs are now the norm, 30 to 50 foot ROWs were
commonplace in the past. Not only were narrower
ROWs commonplace, but they can be mandated today when there is a need to protect habitat for a rare
plant or animal, or a wetland or other special ecosystem. FERC’s Upland Erosion Control, Revegetation,
and Maintenance Plan and Wetland and Waterbody
Construction and Mitigation Procedures recommend
limiting pipeline construction ROWs to 75 feet. There
is no reason that narrower ROWs should be limited
to exceptionally sensitive ecosystems; they should be
the norm, not the exception.

Typically where alternative methods, such as HDD
are employed, additional work area is required at either end of that section of pipe. Additional work areas, when designated, represent another area for serious negotiation concerning need for and the size of
the area to be disturbed. Clearing for HDD landing
pads and other work areas should be minimized to
keep the ROW narrow.
Whenever a ROW is narrowed, safety becomes more
of a concern. Additionally, not all methods are applicable everywhere and flexibility may be required.
Even the rather proscribed system currently employed
recognizes that adaptive methods and construction
practices may need to be modified based on field conditions at the time. However, alternatives are currently
restricted to a very few sites today. It is essential that
pipeline companies and regulators begin viewing for-

Habitat protection measures that can be used during pipeline construction including working a side boom over a cushion of mulch, L. Sauer
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Pipeline construction practices can result in tree death even for trees
outside the disturbance zone, J. Zenes

ests and other natural landscapes as worthy of the increased protection that can come from reduced ROWs
and more flexible construction strategies. Less impactful construction practices should not be the exception;
they should become the norm as these methods are
technologically feasible and are cost competitive.
In addition to the use of alternative construction
methods, the use of smaller and lighter construction
equipment could also be used to reduce the ROW
width as well as soil impacts. The size of the pipe
is obviously a limiting factor here. Nonetheless one
pipeline company, Napp Greco, installed a three foot
diameter pipe in a 34 foot-wide ROW through a protected forest in Morris County, New Jersey. Imagine
how much less damage there would be with 34 foot
ROWs. Simply reducing the 100 foot ROW, a size
that is routinely used in this area, to 75 feet would
result in a 25% reduction in the direct damage to vegetation, habitat and soils.
5. Post-construction compaction needs to be reduced
Even within a narrowed ROW, compaction can be
reduced significantly. One opportunity to minimize
compaction is by working heavy equipment on top of
a cushion made of the wood chips generated on site
during the removal and chipping of trees and the subsoil from the excavation of the pipeline trench.
Along the Tennessee Gas Pipeline Company’s 300
Line and Northeast Upgrade (NEUP) projects, mulch
from the chipping of removed vegetation was blown
into the adjacent forest, in some instances, to a depth
of over three feet, which causes unnecessary impacts
to areas outside of the ROW. In some areas, this deep
mulch has caused bark rot, and mature trees buried in
the mulch are showing signs of stress (groundcover

Mulch blown into state forest land adjacent to the route of the Tennessee Gas Pipeline Company’s Northeast Upgrade project, J. Zenes

Deep piles of mulch caused bark rot and tree death, S. Rando

plants were also buried). Instead, these reserved materials could have been used to reduce harm rather
than create more harm.
Compaction rarely reaches more than 12 to 18 inches below the surface. A cushion of wood chips and
sub-soil can completely protect the topsoil and plant
propagules beneath this layer. Contractors can also
use wood chips and sub-soil to add depth over an existing pipeline if the current soil cover is insufficient
to allow equipment to work over it.
This practice would allow for narrower ROWs by
making it possible for the side boom to work over
an existing pipeline along a shared pipeline corridor.
Working over a cushion of wood chips and soil also
eliminates the need to find land elsewhere for stockpiling or disposal of these materials, further reducing
the size of work space requirements and the associat11

undisturbed areas. This work should be completed
and the results posted online. Remedial work should
be undertaken where necessary.
Soil compaction can further be reduced by using narrower access ways, which by definition results in a
smaller area of compacted soil. FERC currently recommends that only a 10 foot wide strip be maintained
with annual mowing for access. There are three foot
diameter pipes in the region with eight foot-wide access ways with occasional wider areas, or passing
sites, along the pipeline route that can accommodate
a wide range of equipment.
A side boom working on a cushion of soil in a narrowed ROW, L. Sauer

ed disturbance. Various commercial mats are another
option, but are costly. Using soil from the site eliminates or reduces the need to stockpile this material.
A fabric layer over the natural ground prior to woodchip stockpiling can be used to delineate the original grade and protect herbaceous species and the
rootstocks of woody vegetation that has been cut for
construction purposes. These areas can rebound very
quickly with original vegetation back in place only
days after the trench is refilled as the over-burden is
removed. When combined with the use of smaller
equipment, this can meet the goal of no loss of infiltration. Soil disturbance can be limited to the ground
cover over the trench and any areas actually graded
during construction for access which, in turn, could
reduce the amount of soil compaction along the ROW
by as much as 90% in places.

6. Stabilization and restoration goals need to be met
more effectively
When the area of disturbance has been reduced, stabilization becomes easier. Where a wood chip and soil
cushion has been used beneath heavy equipment, the
land beneath this cushion should need little or no further stabilization once that cushion is removed. The
area over the trench may be the only ground requiring planting. One innovative strategy used in Morris
County, New Jersey, was to lift the sections of soil
and vegetation over the trench, just like sod is lifted,
and stockpile them on the side of the trench opposite the side boom. This eliminated the need to segregate and stockpile topsoil and avoided destroying
the propagules of existing plants. When these sods of
forest soil and roots were replaced over the trench, no
further stabilization was required.
Where the original vegetation cannot be replaced over
the trench, permanent stabilization BMPs should be

In areas where reseeding is needed, stabilization with
locally native grasses and sedges would also maintain
and increase infiltration rates over time. One third of
the roots of woodland sedges die each year creating
continuous openings deep into the soil to help with
infiltration. Cool season grasses currently used for
revegetation do not, especially when mowed which
produces shallow root systems.
Independent third party certification should be required to evaluate and verify infiltration rates along
the route of the completed pipeline to ensure actual
compliance with the requirement not to increase runoff. FERC guidelines call for the use of penetrometers or other such equipment to evaluate and compare
compaction along the construction route and adjacent
12

Stockpiling of forest soil and roots for later replacement over the pipeline trench, L. Sauer

developed using species native to each section of the
route. The same native grasses and sedges that promote rainwater infiltration also sequester up to a ton
of carbon yearly per acre. This is a small but important
step toward mitigating the impacts of the clearance
of trees from the ROW and providing a better habitat than the typical cold season grasses that are often
used currently. Only locally native stone should be
used and only organic stabilization products should
be used, including mulch and soil blankets.
7. Management and access need to be reevaluated
and modified
Recent management practices for pipelines have dramatically reduced the habitat values of ROWs. Once
ROWs provided habitat for many early successional
species, but today they are more like wastelands, or
worse, sources of invasives into the forest interior.
Security concerns that arose after the terrorist attacks
of September 11th, 2001 are in part responsible for
current management practices. However, security can
be addressed while still providing for more ecologically sound management. New management guidelines need to be developed. Some pipelines could
have additional surveillance provided by the landowner in the form of management and/or recreational
use in the vicinity of the pipeline. Pipeline companies
should also anticipate providing long-term protection
along a ROW from the ATV use that often begins
after a pipeline cuts through an area. These vehicles
cause even more soil disturbance, erosion and impacts to waterbodies.
If the ROW is narrowed and the existing soil and
vegetation have been protected, and sods have been
lifted and replaced over the trench, no further management is required after the trench is refilled as long
as invasives are absent. In some forest interior areas,
narrow ROWs may permit closed canopy management which would dramatically reduce edge effect
and could, in fact, eliminate it over time.
Currently post-construction pipeline revegetation efforts are often sparse or fail completely. Reseeding and
additional management may need to be undertaken,
but often are not. Poorly stabilized ROWs are rapidly
colonized by exotic, invasive vegetation, which can
invade previously undisturbed natural areas nearby.
Permits typically state that invasive vegetation will be
managed, but ROWs all across the Delaware Valley
are nonetheless overwhelmed by invasive plants.

DRN staff lead a ROW tour after pipeline construction, S. Rando

Until we have more effective BMP’s that truly replace lost ecological values, monitoring and maintenance over a longer term than the two years that is
typically required is greatly needed. This is especially
important concerning soil stabilization and invasives
management. Better stabilization BMPs are needed
to address often extreme conditions. Solutions from
the developed landscape, such as bringing in topsoil,
are not suitable for natural areas.
With more extreme drought and large rainfalls due
to climate change, maintenance plans, measures and
windows are more important than ever. After all, the
regulations presume that the site will be restored to its
previous condition. However, ongoing management
may be threatened by plummeting natural gas prices
and tighter budgets, so additional bonding should be
considered to ensure adequate stabilization over time.
Regulations to Protect the Forest and Watershed
As the current pipeline construction process is not
without regulation now, many of the key changes recommended here can be incorporated into permitting
by simply shifting focus or expanding available options. However, new regulation is needed to require
that cumulative impacts are documented, addressed,
and avoided or mitigated. Without additional protection, preserved lands are likely to be encroached upon
little by little, with devastating cumulative impacts.
Landscape-scale forest and watershed protection are
needed
Better protection is needed for lands we consider already protected. Giveaways of public land for pipe13

line ROWs should be avoided if at all possible. To
safeguard the most sensitive lands, zones should
be established within protected lands where roads,
ROWs, etc., are prohibited. Stream and wetland crossings should be avoided as should routes through steep
slopes, since these slopes are often problem areas.
Given the region-wide impacts of pipeline construction, we need regional-scale forest protection as well
as state-level forest protection. In addition to creating sanctuaries, we need to regulate improved forest
protection in all contexts, including greater protection for high quality landscapes, limits on permitted
vegetation clearance and grading, restrictions on increasing runoff, recharge requirements, and banning
the use of invasive species. Cumulative impacts need
to be recognized and monitored with effective metrics on the ground, rather than on paper. Requiring
inventories of plant and animal species and establishing costs for loss of mature trees would go a long way
to encouraging pipelines to be sited in areas where
mature forests do not exist.

Where community watchdog groups and non-profits
organizations are active, as is the case in Pennsylvania, where the development of shale gas infrastructure has become a big concern for communities,
pipeline companies should value public input, and
encourage safe participation and vigilance by citizen
monitors. Unfortunately, this is not often the case.
During work on NEUP, the Tennessee Gas Pipeline
Company hired private security to deter and harass
trained pipeline watch volunteers. Such practices
should be forbidden.

DRN staff monitoring a construction crossing of Big Flat Brook, a
trout stream, in High Point State Park, New Jersey, F. Zerbe

As they are maintained today, pipeline ROWs are sources of invasives
into the forest interior, F. Foley

Expanded assessment and monitoring are essential
You cannot avoid damaging valued resources if you
don’t know where they are. You cannot defend your
management if you don’t monitor its effects. You
cannot claim that compaction has not changed if you
do not measure it. And so expanded requirements for
assessment before construction and monitoring both
during and after construction are essential regulatory
requirements. Better mapping is also needed, especially of sensitive wetland and waterbodies.
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Alternative construction methods are needed
Agencies should encourage collaboration among contractors, community organizations and non-profits to
creatively tackle the need to cushion heavy vehicles,
to reduce soil compaction, to remove vegetation, and
to restore ROW vegetation. Wherever possible, trees
should replace trees. Efforts should be made by the
pipeline company to plant larger native tree species
stock versus bare root seedlings. As much of Pennsylvania has large deer populations that browse on
young shoots, deer exclosures and tree shelters should
be installed. In rocky landscapes, excavated boulders
and stone can be arrayed to protect new plantings.
These measures will increase the rate of recovery.
Current stabilization BMP’s are inadequate and need
to be expanded
Instead of close cropped landscapes, we need restoration BMPs centered on diverse native species, native
grasslands, wildflower meadows, young woodlands
and shrublands designed to provide permanent sta-

bilization. In forested landscapes cut by pipelines,
efforts should be made to require understory, groundcover, midlayer and canopy layer native species to
reflect the vertical diversity important in thriving forested areas and needed for forest interior birds.

An exemplary pipeline installation at Loantoka Park, Morris County,
New Jersey, L. Sauer

Pipeline ROW fenced immediately after construction to protect newly
replaced forest sods and to define long-term access routes, L. Sauer

Alternative management strategies need to be developed and implemented
The dialogue on ROW management must include
not only concerns for safety and terrorism but also
ecological concerns. Current application of the USDOT’s Pipeline and Hazardous Safety Administration rules maximizes negative impacts to forests and
watersheds. The 30 feet of a ROW over a pipeline is
required to be tree-free; a 10 foot access way must be
kept even more closely cropped, but close mowing
creates shallow ineffective root systems, especially
on steep slopes and poor soils.
One alternative is maintaining native grasslands
and sedge meadows within the tree-free portion of a
ROW. In an emergency, any vehicle needing the 30
feet will not be deterred by tall grasses. Beyond the 30

feet, successional woody forest vegetation could be
re-established. Maintaining successional woodlands
in part of the ROW could provide habitat for many
declining species. Some closed-canopy options would
help address the consequences of fragmentation.
FERC’s wetland guidelines also call for re-establishing riparian vegetation for 25 feet into the ROW on
either side of the stream.
Compliance requires improved oversight
The failure rate for compliance with even the current
minimal standards illustrates a failure of oversight.
In addition to regulatory compliance, we need to include in-the-field evaluation of actual performance of
critical factors, in particular infiltration and recharge
with independent, third-party verifications and input
from the community and watchdog organizations. Additional bonding may be needed to improve compliance. New legislative efforts should not allow for circumventing important existing regulatory protections.

Red spotted newt from wetland in the path of a pipeline ROW, F. Zerbe
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Opposite page, clockwise from top: Looking east toward the Kittatinny Ridge from Ridge Road in High Point State Park, New Jersey, J. Zenes; DRN
staff person documents construction of a pipeline ROW where pipes have been bent to go under Sawmill Road in High Point State Park, J. Zenes;
A stream in the upper Delaware River watershed, F. Zerbe; Protest displaying wood from mature trees cut for a pipeline ROW, F. Zerbe; Sediment
overwhelms erosion controls, J. Zenes
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May 7, 2012
Re: Time sensitive – TGP restoration action should implement on a delayed schedule in order to
protect and preserve amphibian species currently active in the proposed areas of activity.
To whom it may concern:
Delaware Riverkeeper Network is writing to alert you to the on-the-ground juvenile amphibian activity
currently occurring along Tennessee Gas and Pipeline’s (“TGP”) 300 Upgrade pipeline and to request
agency assistance to re-open or modify TGP’s permit construction timeline and operations to protect
sensitive wetland habitats and critical amphibian species to ensure a second impact to these wetland areas is
not conducted at an important amphibian window currently underway this spring. It is Delaware
Riverkeeper Network’s understanding (based on correspondence noted in PCCD report) that Tennessee Gas
Pipeline (TGP) plans to begin final stabilization and restoration of the Tennessee 300 Line in Pike
County beginning by May 15, 2012 in this sensitive wetlands area so this matter is time sensitive.
The required stabilization has been delayed by TGP for months on this project despite requests by agencies
and the Delaware Riverkeeper Network that have urged TGP to begin final restoration sooner in the mild
winter months. Regrettably, TGP failed to undertake the required restoration earlier in the year when there
was less ecological activity and so less risk of ongoing ecological harm – specifically we refer to the
amphibian mating, reproduction and growth happening now. In light of this changed ecological condition
due to the delay in construction, we urge that critical amphibian windows of protection be implemented and
the work schedule, methods and operations modified accordingly. It is important to note TGP’s 300 line has
been in operation since November 2011 and so this required restoration activity could have been conducted
in the mild winter months at a less sensitive time and in a more timely fashion to avoid the additional
considerations and measures we are seeking.

Delaware Riverkeeper Network visited three wetland areas along the pipeline corridor in Delaware State
Forest and the TGP 300 Line on April 29 and May 4, 2012. These areas are located in anti-degradation
special protection watersheds and therefore these wetlands are also protected. Craft Brook is Exceptional
Value as is its adjacent wetlands. During these field visits juvenile wood frog tadpoles (Rana sylvatica),
adult red spotted newts (and juvenile red efts) (Notophthalmus viridescens), and American toads (Bufo
americanus) were visibly present and abundant. In addition DRN staff heard the vocalizations of spring
peepers (Pseudacris crucifer) in adjacent woodlands indicating likely spring peeper tadpoles are also
present in adjacent wetland areas, just less visible in size. This was not a thorough herpetological study and
so other species may very well be using these areas too and we would highly recommend a thorough
herpetological survey be immediately conducted to determine other species present in this high quality area
of the Delaware State Forest.
The wetlands at issue are classified as W038, W039, and W041 by TGP and are accessible from Delaware
State Forest off of Schocopee Road northwest of Milford PA, Pike County. DRN requests assistance and
guidance from agency wildlife specialists to ensure proper measures are taken in light of the situation and
the looming construction date TGP has planned. It is important to note that DRN’s understanding (based on
the Earth Disturbance Inspection Report signed by PCCD on 4/12/12, Page 3) is that major construction is
still planned at these wetland sites that would involve heavy equipment and major ground moving
disturbance rather than hand work and more sensitive and minor removal of silt fences and remaining E&S
devices. At these wetlands, large wood timber mats submerged and placed throughout the wetlands may
need to be removed from the wetlands bottoms – seriously disturbing the wetland and causing major
sediment pollution that would impact juvenile tadpoles present in the wetlands. Some photos of these
wetlands and the current pipeline conditions are available on Facebook here:
http://www.facebook.com/media/set/?set=a.380274482023632.109841.170168039700945&type=3
Discussions on Monday with invertebrate zoologist, Betsy Leppo, of the Pennsylvania Natural Heritage
Program who helps coordinate the Pennsylvania seasonal pool registry confirmed that the present timeframe
of disturbance to begin on May 15 is one of the worst times to be doing construction in and around high
quality wetlands due to the presence of amphibian life and immature aquatic dependent species.
Delaware Riverkeeper Network looks forward to working with the agencies and TGP to address this matter
so we can ensure restoration efforts by TGP are done at a time and with measures in place that will not
threaten the amphibians in these existing wetlands. DRN has not visited other wetlands located along the
pipeline but would ask that other wetlands where amphibian life may be common also be considered and
properly protected. The Tennessee Gas Pipeline’s 300 line project is disturbing 108.2 acres of wetlands
which consist of 39.2 acres of forested wetland and 69.0 acres of non-forested wetlands. Operation of
the Project would permanently impact 22.9 acres of wetlands, consisting of 13.6 acres of forested
wetlands and 9.3 acres of non-forested wetlands. This cumulative impact means that sensitivity to the
amphibians that rely on these regions is essential to protecting these special protection habitats and
watersheds.
Please contact me as soon as possible at 215-369-1188 ext 102 to discuss next steps. We are hopeful that
we can work cooperatively to get this matter resolved in the best way possible.
Sincerely,
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Maya K. van Rossum
the Delaware Riverkeeper

cc: US Army Corps of Engineers
Susan Beecher, Pike County Conservation District
Bradley Elison, DCNR, Delaware State Forest
Chris Urban, PA Fish and Boat Commission
Carol Collier, Delaware River Basin Commission
U.S Fish and Wildlife Service
Tennessee Gas Company
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DRN Comments – Columbia Gas Line 1278 Line K Replacement in Special Protection
Waters - DRBC Docket - D-2014-008-1
DRBC states in the DRAFT docket that “The project was not reviewed by the Commission prior to its
construction due to a project screening oversight by Commission staff….DRBC staff visited parts of the
pipeline with a Columbia representative Environmental Inspector on Nov 21, 2014. During the field visit,
staff observed four water body crossings (Sawkill Creek, Raymondskill Creek and two crossings of the
Shingle Kill), a wetland area, a steep slope area, right-of-way in the Delaware State Forest, the Milford
Mainline Valve site, the Milford Compressor Station, the Mill Rift Launcher/receiver and the Hook Road
Launcher/receiver site. DRBC staff concurs with the FERC inspector’s assessment that overall
environmental conditions were acceptable.”
DRBC is woefully too late and its response is not adequate for Columbia 1278 – The Docket states the
pipeline project was constructed from May 17, 2011 and began running gas in all segments by October 25,
2011. DRBC’s only site visit to the pipeline was conducted on Nov 21, 2014 – over three years after the
pipeline project was constructed and running gas through the Delaware River Basin…this is an instance of
too late and inadequate site visits by the DRBC and there is great harm to show for this DRBC mishap that
should have been regulating this pipeline all along its planning and construction phases to minimize harms
and require better remediation and restoration.
Woefully Inadequate Remediation and Restoration --- PCCD states in their April 27, 2012 inspection
report that there were “about 50 live stakes planted on the east bank of Sawkill Creek and the south side of
the ROW.” What other shrub and tree plantings were required and with heavy deer browse pressure in these
areas, why was Columbia not ordered to plant larger shrubs and trees to account for natural deer herbivory
impacts that are obvious for this region?
DRBC also needs to recognize that “temporary work spaces” along the ROW are far from temporary as
Columbia would like to suggest. Soil compaction in these spaces limits groundwater infiltration, changes
hydrology and increases stormwater runoff causing irreparable permanent harm.
DRN requests the DRBC at this time require better restoration and remediation by Columbia along this
pipeline path in special protection waters in an attempt to minimize the great harm inflicted within the
construction ROW, permanent ROW and in the so called temporary work spaces. Activities could include
the planting of more native trees along the construction ROW to minimize the overly wide pipeline ROW
footprint that was an unnecessary width of 75-100 feet. Stream buffer plantings with native woody shrubs
at the 16 stream crossings should be required to begin to repair the damage of these stream cuts and riparian
buffer cuts through HQ and EV streams. Plantings should involve larger native stock instead of the small
root cuttings and bare roots that have perished from deer browse, as evidenced by field visits in that region

on other pipeline ROWs. 26 wetlands were cut through, and where forested wetlands were disturbed,
plantings of native shrubs in those areas could help minimize the long term harm of the pipeline path.
DRBC should also require Columbia to take steps to restore the soil permeability and porosity and reduce
the compaction that comes with these large pipeline projects.
Finally, DRBC needs to assess monetary fines that make a meaningful dent in Columbia’s practices to
encourage Columbia to not repeat this harm. Adequate fines would help reimburse the community for the
harms that were inflicted on them from this pipeline project and help with needed restoration and mitigation
improvements that are sorely needed to reduce the impact of this permanent scar on the landscape.
The Commission states in the docket, “DRBC staff reviewed the ECS and Environmental Construction
Drawings and determined that the plan fulfills the Non-Point Source Pollution Control Plan
requirements for projects located in Special Protection Waters” But what about the past harm and
violations by Columbia that has clearly been documented time and time again during and after the active
construction of the project? Did DRBC talk with or coordinate with other agency staff that documented this
harm and violations? Why did DRBC only go out with FERC Environmental Inspectors (EI’s) of the
Project that are in fact so closely tied to and paid for by the pipeline operator? Did DRBC consult with the
local PCCD and Army Corps? The rosy picture of the pipeline construction documented in the Docket
simply is not what actually happened with the facts on the ground by regulatory agencies.
During construction of the 1278 Columbia Line K, there were multiple instances where severe violations
were detected. For example, a DRN FOIA to the Pike County Conservation District (PCCD), shows PCCD
issued multiple Notice of Violations (NOV’s) showing the unacceptable harms of this pipeline construction
project for the areas of the pipeline they were able to assess.
PCCD issued at least 20 NOVs during a 5/27/11 to 4/30/12 timeframe based on their inspections. DRN also
had volunteer monitors on the ground calling in pollution events during rain storms. It’s important to note
that PCCD was able to only do partial inspections due to hunting seasons and staffing also so one would
have to ask how much more of this project may have included violations along its entire route? PCCD
Inspections showed violations of the Clean Streams Law and Chapters 92 and/or Chapter 102. Every
instance and field visit found multiple and serious Clean Streams Law violations along the inspected
pipeline route.
PCCD NOV’s were issued on: 5/27/11; 6/9/11; 6/10/11; 6/17/11; 6/20/11; 6/21/11; 6/29/11; 7/7/11;
7/14/11; 7/27/11; 7/29/11; 8/11/11; 8/30/11; 9/9/11; 9/29/11;10/24/11;12/2/11; 12/16/11; 2/27/12; 4/30/12.
Furthermore, according to the 4/30/12 NOV, repeatedly, the pipeline company and its EI’s did not address
the prior violations or needs or actions to remediate the pollution problems that were documented by the
PCCD. Time and time again remediation and corrective actions were promised by the pipeline operator to
get put on the pipeline punch lists and fixed, but according to the PCCD prior violation reports, were simply
ignored by the pipeline operator leading to ongoing problems, continued pollution and scars leading to
recurring and repeated harm to special protection streams, EV wetlands, Delaware State Forest, and public
water supply sources. Instead of Columbia addressing these issues, they engaged in a he said she said on
the FERC docket challenging the professional guidance of trained erosion and sediment control agency staff
in the field. This just helps emphasize the tactics these corporations take to attempt every effort to fight
needed remediation and restoration. Which is another reason why close agency scrutiny is required along
the pipeline path throughout the construction and remediation process.
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Below from PCCD NOV dated 4/30/12

These violations documented by PCCD included major ongoing, continued and multiple violations and
ignored agency orders including like those listed on the 4/30/12 NOV report which cited three major
recurring violations including:
Failure to implement effective Post Construction Stormwater Management BMPs
Permanent slope breakers do not have permanent outlet structures installed as called out in
plans and noted in prior PCCD correspondence and inspection reports.
Failure to provide temporary stabilization of earth disturbance sites
a. Areas throughout ROW have sparse to minimal vegetative growth including on steep slopes
b. Seeps throughout ROW to Vandermaark Creek have caused erosion gullies and concentrated
stormwater flows and runoff.
c. Streambanks like that of Sloat Brook displayed bank erosion and sloughing
Site conditions present a potential for pollution to waters of the Commonwealth.
The list of violations goes on and on by PCCD documenting harms throughout the active construction
project and after construction. Including the following examples (pulled from various NOVs):
-Sediment plumes in Swale Brook and pond due to failure to maintain BMPs (6/17/11 inspection)
-Sediment laden water observed flowing down ROW and flowing into wetlands (6/17/11 inspection)
-Sediment laden water entering Raymondskill Creek and Sawkill Creek (HQ and EV waterways) that past
through make shift earthen berms & through gaps on compost filter socks. (6/17/11 inspection)
-Sediment discharging into Waters of the Commonwealth (6/17/11 inspection)
-At Raymondskill Creek - Grass growth noted in wetlands (which is not allowed) and PCCD conferring
with Army Corps to determine if post construction conditions are similar to pre-conditions and that the
wetland is being hydrologically supplied appropriately. (4/27/12 inspection report)
We can provide the NOVs we have on file for DRBC if requested as part of the record as the violations go
on and on and are too numerous to speak of in my testimony.
DRBC Docket states, “The Line 1278 replacement project in Pike County, Pennsylvania, impacted 26
wetland areas totaling approximately 3.33 acres. Except for 0.24 acres of forested wetlands that were
permanently converted to emergent wetlands, all wetlands were restored to original elevations and contours
and the vegetation was allowed to reestablish or was mitigated to preconstruction conditions. Columbia
provided mitigation for the 0.24 acres of permanent conversion of forested wetlands to emergent wetlands
within the Philadelphia District at the Panther Swamp Site.”
How does DRBC know that all of the wetlands were restored to preconstruction conditions? Is DRBC
taking the word of the EI’s beholden to the pipeline company? Did DRBC consult with PCCD or the Army
Corps? Did DRBC or the Corps require monitoring pre and post wetlands with elevations to ensure this
condition was restored? PCCD states in their 4/27/12 report that PCCD is conferring with Army Corps to
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determine if post construction conditions are similar to pre-conditions and that the wetland is being
hydrologically supplied appropriately. It appears the local agency has concerns that the wetland have been
forever changed. Photos taken by DRN volunteer monitors show wetlands that have a changed flow and
elevation due to ground disturbance and the pipeline placement. These hydrological changes and harms are
permanent damage to these sensitive habitats.
DRBC Draft Docket states, “Line 1278 crossed 16 streams in Pike County, Pennsylvania. Additionally, two
water bodies were crossed by temporary access roads and three waterbodies were located within the
construction area, but not directly crossed. The stream crossings are designated by the PADEP as high
quality-cold water fisheries supporting migratory fishes (HQ-CWF, MF) and exceptional value supporting
migratory fishes (EV, MF). All water bodies were crossed using the dry crossing method. The dry crossing
method utilized temporary dams and flumes or pumps to temporarily divert stream flow around the work
area to minimize contact between stream water and the trench excavation and to minimize sediment
suspension during construction activities. The pipe was placed a minimum of 5 feet below the streambed.
The project did not result in any permanent impacts to streams”
This simply is not accurate. Irreparable harm impacted these HQ and EV streams where the pipeline cut
through. For example, PCCD notes on June 24, 2011, one to four inches of sediment from unmaintained
and failing BMP construction practices entered the Sloat Brook and the nearby pond. In this instance the
compost filter socks and BMPs were not maintained causing sediment to smother the streambed.
On the same date (June 24, 2011) PCCD found failures of the pump and filter bags being used for the socalled dry crossings – which led to sediment discharging into nearby streams. Mud was built up on the
timbers and construction entrances had no rip rap to avoid sediment leaving the site. These are all BMPs
outlined in plans but on the ground they simply were not being followed leading to great harm to EV and
HQ waterbodies. PCCD goes on to state there could be an un-mapped or unpermitted waterbody crossing
near the compressor station. Again – when PCCD was present on site, they continued to find infractions
and problems.
July 5, 2015 inspection --- After a hotline call, PCCD found overtopped and malfunctioning BMPs leading
to sediment laden water entering Sawkill Creek --- in this instance there was 18-20 inches of sediment
inside the BMPs – indicating once again – no routine maintenance by Columbia. The turbidity curtain from
the open trench cut on 6/21/11 also remained in Sawkill Creek and the construction entrance rip rap was
muddied and not maintained. At Slope Brook, clogged and overtopped BMPs led to pollution entering a
wetland (WPA DJC-009). Mud was also entering wetlands along Raymondskille from gaps in the timbers
and holes or gaps in the geotextile fabric
July 14, 2011 inspection --- PCCD found sediment in the UNT to the Delaware River and the downstream
pond from failing BMPs or lack of BMPs along the pipeline ROW. Vantine Brook jute matting was also
not installed correctly as per the approved plan detail maps.
From 7/26/11 PCCD inspection: At UNT to Bushkill Creek: --- the dam and pump methods were being
bypassed leading to sediment laden water entering stream ---
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July 26, 2011 inspection --- PCCD observed sediment pollution in Swale Brook as far as 0.75 miles
downstream from the pipeline ROW construction. A pond on Fisher Lane was also impacted this distance
away. PCCD also noted that the stream substrate in the vicinity of the crossing was very sediment laden as
opposed to the upstream channel’s cobble gravel substrate. PCCD said it did not appear that the top foot of
stream substrate was removed during the trenching and segregated and replaced as the final streambed
surface during backfilling per the Erosion and Sediment Control Plan.
Conclusion: It is critical and absolutely essential that DRBC requires Columbia now to implement better
remediation and restoration of the pipeline path, especially in light of DRBC oversight and failure to
become engaged in this destructive pipeline path from its beginning stages.
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2014 Field Observations of Tennessee Gas Pipeline, Northeast Upgrade Project
By Nicole Zenes, Delaware Riverkeeper Network
Preliminary Findings and Excerpt for Penn East Scoping Comments
Overview of Study
The fall and summer of 2014 I conducted field work and research under the guidance of Delaware
Riverkeeper Network and Princeton University on the effects of clear cutting to build an intrastate
natural gas pipeline. I specifically was interested in studying nutrient leaching and loading in streams in
Pennsylvania and New Jersey. I conducted 34 field visits at 22 streams that were cut across by the
Tennessee Gas Pipeline Northeast Upgrade Project (TGP NEUP). This particular pipeline began tree
cutting in mid-February 2013 and construction followed in the spring and summer of 2013. TGP NEUP
had constructed and installed the new pipeline and was running natural gas through the new line as of
November 2013. Lagging remediation practices and repeated maintenance activities occurred through
2014.
I collected water samples at each pipeline crossing location, recorded stream flow and temperature data,
and recorded visual observations. My data and the water samples I collected are still being analyzed at
the Princeton University laboratory but I share preliminary observations below for the purposes of the
PennEast Scoping period in the hope that FERC examines the full and repeated environmental impacts
that could very well occur along the Penn East pipeline route, if approved.
Impacts to Special Protection Streams Along Denuded Steep Slopes
Of the sampled, the section of pipeline that was constructed over Cummins Hill and across Cummins
Creek saw the most impact from erosion. The steep slopes that were cleared of mature trees still showed
little sign of herbaceous growth on 7/11, 7/14, and 8/14, 2014 during field visits. The slope breakers on
the ROW surrounding Cummins Creek were eroding along the perimeter. The water running down the
slope breakers pushed the runoff to the side of the ROW creating gullies and stormwater runoff off the
ROW and down into the stream. As a result of this erosion and increased stormwater runoff, sediment
was observed in riffle habitat of Cummins Creek, which likely impaired aquatic life by smothering the
habitat of these animals. This stormwater runoff and lack of regrowth indicates permanent soil
compaction on the ROW. Similar locations along temporary work spaces and additional temporary work
spaces also had sparse regrowth and soil compaction. The pipeline cut steep mature forested slopes,
which has major implications for pollution to the receiving streams at the bottom of such steep slopes.
FERC needs to address and evaluate these severe impacts that occur on steep slopes and the resultant
pollution that can impact the adjacent streams downslope. Wind throw and damage to adjacent mature
trees off the ROW was also observed during these field visits.

Sparse herbaceous growth, soil compaction, evidence of runoff and gullies, and sediment escaping the silt fences and
traveling into adjacent Cummins Creek, an Exceptional Value Stream in Pike County, PA.

The steep slopes adjacent locally named Evergreen Stream (UNT to the Delaware River) were also bare
during July and August field visits. There was erosion that could be clearly seen along the sides of the
ROW here as well. There were uprooted trees from wind throw or erosion or both impacted off the ROW.

Conditions of steep slope adjacent Evergreen Stream, July and August 2014.

Repeated Pipeline Activity Impacts Over Several Seasons Cause Persistent Harm
Continued construction, maintenance, and remediation work at New Road in Montague NJ and other
locations resulted in muddy runoff into streams and sediment pollution discharging into nearby streams
repeatedly. During the summer of 2014, construction bridges were reinstalled off of New Road resulting
in a muddied pit and sediment runoff into the two nearby tributaries of Shimer Brook. The bridges were
reinstalled for tree planting resulting in additional and repeated impacts. Below is the link to pictures
taken by Joe Zenes on October 29th, 2014, almost year after the pipeline had begun carrying gas.
https://picasaweb.google.com/lh/sredir?uname=105703332397473503863&target=ALBUM&id=6076465536169873505&authkey=Gv1sRgCIn6nOGO1rv
HYg&feat=email

Its important to note that these maintenance activities often are added to an existing permit and as far as
we can tell the public is not given an opportunity to comment nor are they adverstised in the PA Bulletin.

Lagging tree planting and remediation practices lead to repeated harm over several seasons. This picture was taken
Summer of 2014 – almost a year after the new pipeline had been constructed and demonstrates repeated harm due to
pipeline timelines and lagging efforts to restore the ROW shortly after its completion in November 2013.

Dewatering and Changes in Hydrology
Streams S002 and S003 at High Point State Park were completely dry by July 23rd whereas on July 9th
there was water present. Although rain was sparse in the summer, the streams crossed by the pipeline
appeared to have extra impacts. This is most likely due to the slope breakers diverting the natural path of
the runoff and the severe soil compaction that limited infiltration. The slope breakers diverted water into
the woods where it eroded along the edge of the pipeline. I also documented low streams levels in S004
and S005 at High Point State Park. Herbaceous regrowth in this section was patchy and sparse leaving
bare soil. The soil had been compacted to the point where the ground was solid dirt and that vegetation
could not colonize. On August 2nd, 2014, I recorded that two streams on the pipeline section from
Evergreen to Cummins Creek went dry both of which had been previously flowing. Also August 7th, 2014
observations included a stream drying up off of New Road as well, seen in the picture below.

Dry stream off of New Road along pipeline ROW.

Temperature Impacts
The temperature data collected over the summer was variable. Not all of the streams appeared to have
significant changes in the upstream and downstream ROW temperatures that were collected. However, in
the streams that had a slower flow rate there was consistently a noticeable difference with warmer
temperatures downstream of the ROW. This difference was present even in the mornings, not long after
the sunrise. On August 27th, 2014 I collected samples in the afternoon at the Dimmick Creek and East
Branch of the Dimmick Creek. There was a 10 degree Fahrenheit difference at the East Branch and 4
degree difference at Dimmick Creek. This indicates that there is a larger effect throughout the day, due to
increased sun exposure from the open pipeline ROW cut where trees were removed. Wetlands within the
ROW that were monitored for temperature also yielded much hotter temperatures than wetlands not in
the ROW.
Nutrient Analysis
My nutrient analysis at this point is incomplete, I have collected approximately 250 samples from July 1st,
2014 to December 26th, 2014 to date. However, I have looked at the data enough to see that there is a
difference in some of the streams in terms of their above and below levels of phosphates, nitrates, and
sulfates. The differences were found in some streams, which may be correlated to the types of trees that
were removed by the pipeline. Some of the streams had very high levels of nitrates in general which
could be cause for concern, although I am unsure if they are related to the pipeline construction and more
analysis is needed. The Evergreen Stream was the stream where we documented the most dramatic
change in nitrate levels. Above the ROW the average nitrate levels were .0638ppm while below the ROW
there were average levels of 0.3315ppm. The three tributaries to the Evergreen Stream that were uncut
by the pipeline and located upstream of the pipeline ROW had substantially lower nitrate levels than the
Evergreen stream cut by the pipeline.
One area in particular that had water chemistry results that stood out was behind Mountain Road. S111F
and S111A both showed sulfate levels that were an order of magnitude greater than those present in the
majority of the other streams. This may be a result of the blasting that was done in this area during
pipeline construction. Literature has shown that blasting of rock that contains sulfates can cause their
release into water sources. I would need to confirm the type of rock present in this area before making
any conclusions. These samples were taken on July 2nd, 2014.
Below are links to albums showing before and after impacts of the blasting through the stream and
pipeline construction behind Mountain Road where overwhelmed BMPs led to sediment leaving the
ROW. Sediment-laden water proceeded to flow down the slope and into a stormdrain into a nearby
stream. Photos were taken on June 11 and June 22, 2013.
https://picasaweb.google.com/lh/sredir?uname=105703332397473503863&target=ALBUM&id=5888575113132039073&authkey=Gv1sRgCNItvynnv3W0QE&feat=email
https://picasaweb.google.com/lh/sredir?uname=105703332397473503863&target=ALBUM&id=5892704912210291553&authkey=Gv1sRgCL6v5Iuw9ty4
ngE&feat=email

The albums below include photos on various dates for the two streams that were observed to have high
sulfate levels.
https://picasaweb.google.com/lh/sredir?uname=105703332397473503863&target=ALBUM&id=5966886951232696113&authkey=Gv1sRgCNiTnKO7l9_
5pQE&feat=email
https://picasaweb.google.com/lh/sredir?uname=105703332397473503863&target=ALBUM&id=5966906652401281905&authkey=Gv1sRgCMzc85n8_sa
JEA&feat=email

Thermal Heat Impacts from Buried Pipeline & Maintenance Process
Various observers have noted melted snow over the buried pipelines even on very cold days. See the
picture below taken west off of Rt 590 at the Lackawaxen River crossing 2-18-15 after a -12 degree day.
The snow melt is over the new 30" pipeline which I suspect that the 24" line is now dependent from the
30" line. TGP now comes in and works on the older 24" line as maintenance projects which requires
minimal approval usually under an existing PADEP permit and only gets reported the following May as I
was told by David Hanobic FERC project manager NEUP.

Winter snow melt over 30 inch buried pipeline, February 18, 2015. Photo by J. Zenes

Maintenance work conducted by TGP on the old 24 inch line in the Fall, 2014. Photo by J. Zenes

Natural Gas Pipeline Pictures
Presented by Maya K. van Rossum,
the Delaware Riverkeeper
to the Committee on Energy and
Commerce
July 9, 2013

Delaware Riverkeeper Network Documents Pipeline
Construction Activity in the Delaware River Basin

Contaminated Well Due to Pipeline Construction
Pipelines nearby homes can impact well water like in this case that
occurred in New Jersey during pipeline construction. June 2013.

Pipeline Cut Through Public Lands
This pipeline path currently under construction passes through High
Point State Park in New Jersey. Often public lands had intact and healthy
habitat and mature forests before pipeline cuts occur. June, 2013.

Conversion of Forested Landscapes to ROW
Pipelines often cut through forests and steep slopes which require much
technical oversight to ensure measures are used to limit impacts. This
pipeline cut through Pike County, PA across the Sawkill Creek. June 2011.

Sediment Discharged to Wetlands
Compost filter socks are topped by sediment-laden water causing large
discharge of sediment to the adjacent high quality wetland outside the
pipeline ROW.

Pipeline ROWs Are Wide and Cut Through All Land Uses
Aerial flyover of a pipeline crossing through multiple counties in
Pennsylvania, February 25, 2013.

Overwhelmed and Failing Erosion & Sedimentation
Controls
This once forested slope dominated by underground springs and
wetlands is a challenging location for a pipeline path with continual
issues with stabilization of soils and control of water.

Lagging Recovery
Nine months after this new pipeline began carrying gas, land surface
impacts adjacent a high quality tributary to the Delaware River including
soil compaction and lack of vegetation growth keep this site in temporary
restoration phase. August, 2012

Soil Compaction on ROW
A soil compaction study commissioned by Delaware Riverkeeper
Network along a pipeline in Pike County, PA indicated extreme soil
compaction along the pipeline ROW in temporary workspace areas which
leads to increased stormwater runoff, challenging regrowth conditions,
and a likely permanent change to the soil profile.

Waterbody Crossings Are Challenging
Wetlands, streams, and spring crossings are sensitive areas that are
challenging places to site pipelines. June, 2013

March 13, 2013
Mr. Sam Reynolds
US Army Corps of Engineers
Wanamaker Building
100 Penn Square East
Philadelphia, PA 19107
Via Email Transmittal
Re: Wetland Violation – Sediment Discharging into W038 – Tennessee Gas (TGP) 300 Line
Upgrade on DCNR lands after Rain Event on 3/12/13
Dear Mr. Reynolds,
Delaware Riverkeeper Network is writing with photos and video documentation indicating sediment and
suspended solids runoff discharging into Wetland038 (W038) from TGP’s ROW after a rain event on
3/12/13 along the Tennessee Gas Pipeline’s 300 upgrade project. This area of TGP’s past project was
installed and running gas through the new line as of November, 2011. As indicated in past letters to the
Corps – one as recently as 3/12/13, W038, located on DCNR lands, has had persistent problems and
negative changes to its structure and characteristics due to Tennessee Gas Pipeline construction and lagging
restoration practices. This wetland is part of the Craft Brook Complex and is designated Exceptional Value
under Chapter 93. This area of the pipeline is still under “temporary restoration status”, over a year and four
months after the pipeline was installed by TGP.
Please see the photos, field report, and video below of the 3/12/13 sediment discharge incident. This
information is also being shared with Pike County Conservation District. A raw video link for your viewing
is provided here: http://youtu.be/kj0ojv5pPbI and was recorded by Joe Zenes, Delaware Riverkeeper
Network. It is critical, as indicated in DRN’s 2/12/13 letter, that the Corps consider the condition and
impacts of this EV wetland and other impacts and concerns shared over the past months in light of the
pending 404 permit for the NEUP to avoid future harm. Thank you for your time and consideration.
Sincerely,

Faith Zerbe
Monitoring Director

Delaware Riverkeeper Network
cc. Sally Corrigan, Pike County Conservation District
Carol Collier, Delaware River Basin Commission

Attachments: Photos from 3.12.13.Taken by Joe Zenes, Delaware Riverkeeper Network
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Photos of W038 of the 300 Line taken 5:00 pm 3/12/13 approximately 3 hrs after rain stopped.
Water flows North into a big wetland that Craft Brook (EV) originates from. Sediment could be
tracked more than 100 yards through the forested wetland 100_4663 represents the quality of the
water out of the flow that comes off TGP ROW.
DRN Photo 100_4639 Southeast side W038

DRN Photo 100_4658 North

of TGP
DCNR Photo 100_4665 200’ North of TGP

DRN Photo 100_4663 Water away from

main current

Page 3 of 5

Photos of W038 of the 300 Line taken 5:00 pm 3/12/13 approximately 3 hrs after rain stopped.

DRN Photo 100_4634 Northeast corner W038

DRN Photo 100_4656 Northeast corner

W038

DRN Photo 100_4640 Southside clean water entering W038

W038
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DRN Photo 100_4638 Eastside

Photos of W038 of the 300 Line taken 5:00 pm 3/12/13 approximately 3 hrs after rain stopped.
This wetland had all 3 characteristics PFO, PSS and PEM before TGP – now it is functioning like
an open pond.

DRN Photo 100_4670

DRN Photo 100_4641
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DRN Photo 100_4662

DRN Photo 100_4679 Looking west

December 2, 2012
Mr. Sam Reynolds
US Army Corps of Engineers
Wanamaker Building
100 Penn Square East
Philadelphia, PA 19107
Via Email Transmittal
Re: Tennessee Gas Pipeline Wetland Observations – 300 Line & NEUP Proposed
Upgrade Line (Loop 323 & Loop 321)
Dear Mr Reynolds,
Delaware Riverkeeper Network is submitting additional field observations for USACE review as it pertains
to Tennessee Gas Pipeline’s past 300 Line work as well as photo-documentation of the wetlands on the
Pennsylvania side that are part of the proposed NEUP project that USACE is currently reviewing. This
information is being supplied to supplement the CD and information we shared with USACE prior on
September 4 and September 14, 2012. These observations of TGP’s past practices and the current condition
of the wetlands and surrounding landscape to these High Quality and Exceptional Value wetlands from the
300 Line should provide information on what could occur on the NEUP proposed project if the wetland and
stream encroachment permit is approved by USACE using similar construction practices as was conducted
on the past 300 Line. Over a year and a half has gone by since construction of TGP’s 300 Line initiated and
a year since the pipeline went into operation in Pike and Wayne Counties and still there are violations and
issues with the 300 Line land, wetlands, and streams that were impacted.
Delaware Riverkeeper Network scientists walked a section of the 300 Line on Nov 4, Nov 11, and Nov 30th,
2012 (to supplement our past visits) that is accessible from DCNR lands of Schocopee Road (AR 9 and AR
9a). We also include recent photos of site conditions at the Lackawaxen River 300 Line River Crossing off
Rte 590 (Lackawaxen Township) where continued issues persist. It is important to note that the majority of
places that DRN scientists had access to observe site conditions, signs of ineffective wetland restoration and
E&S violations have persisted even into this late date. There is much of the line that DRN does not have
access to so we do not know the current conditions of those locations but Conservation District inspections
for Pike and Wayne Counties and NOVs issued help indicate the systematic failure of TGP’s project as
documented in DRN letter correspondence shared prior with USACE.

Field observations along the TGP 300 Line and proposed NEUP line that could have a direct impact
on the wetlands for the NEUP project and other questions and concerns we have noted from the TGP
Wetland Delineation Report (March 2011) conducted by AECOM Environment are bulleted below
and more details follow with photos:
-

-

-

-

-

-

-

-

Compaction of soil will ultimately lead to differences in hydrology of the wetlands and streams.
Soil samples were taken along the existing 300 Line on November 29, 2012 and simply attempting
to dig along the ROW in comparison to digging in the nearby adjacent intact forest indicates severe
compaction along the existing ROW. This soil compaction is further illustrated by the lack of
vegetation that continues to persist adjacent and near wetlands and elsewhere along the TGP 300
Line.
Rough grading in the vicinity and adjacent and within the wetlands has led to in places where
matting fabric is located, poor contact with the soil due to the roughness of the soil underneath the
matting and lack of raking. Lack of vegetation growth, still a year and half after construction, is
noted in these areas still which can lead to continued soil erosion that could enter adjacent wetlands.
From the AECOM Wetland Delineation Report (March 2011), it appears that when wetlands are
located in temporary work spaces or additional temporary work spaces, TGP considers this to be “no
impact” and as a result no acreages are included for these areas that are in fact a big impact. Since
these work spaces are often located in mature forested areas and often very close to streams and
wetlands (see below bullet), the work spaces will require tree removal, soils will be compacted with
heavy equipment, and shading will be reduced to nearby waterbodies. Forests will take generations
to recover and grow back. These ATWS and TWS areas should be avoided and minimized and the
footprint of the ROW should be reduced to the greatest extent possible.
During DRN field recon of the non-collocated section of Loop 323 and other proposed NEUP path,
we observed temporary work space (TWS) areas and additional temporary work space (ATWS)
areas often located too close to streams and wetlands (less than 25 feet from these sensitive
structures). This was observed by the three corner stakes in the field placed by TGP that are to
delineate TWS and ATWS near the ROW. This placement adjacent these sensitive habitats will
affect them negatively. There are also a large number of these work spaces delineated in the field
and we question why so much extra space beyond the already very large ROW are needed since they
are located in very sensitive wetland and stream areas.
ATWS and TWS areas often seem to target very large and mature trees that are found throughout the
non-collacted section of Loop 323. By clearing these large mature trees that fulfill a large dense
canopy cover, thermal impacts and dissolved oxygen impacts will likely be a result to the
surrounding waterbodies and wetlands.
Along the 300 Line off DCNR lands, mulched tree debris is blown into areas of forest and wetland
areas located adjacent to the ROW. Mulch can smother the roots of the surrounding trees and cause
rodent damage in the winter months. TGP is also then affecting areas outside of the ROW.
The majority of the proposed crossings of the NEUP include open cut trenching technique which
will forever change the topography and the hydrology of these Exceptional Value and High Quality
wetlands, streams and habitats.
In the field it is difficult to depict the complete boundaries of the proposed ROW based on limited
flagging by TGP during DRN field visits, but DRN believes that less of an area should be needed for
TGP to insert a 30 inch pipline adjacent its existing 24 inch line. This point has also been raised by
PCCD. Minimizing disturbance and ROW size and work spaces is needed.
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Delaware Riverkeeper Network has been assessing and performing both pre-documentation of Tennessee
Gas Pipelines’s Northeast Upgrade Project (Loop 323 and Loop 321) as well as documentation of locations
and sensitive habitats and wetlands along the Tennessee 300 line project.

300 Line Project
First, DRN will share information regarding the constructed 300 Line in an effort to highlight continued
issues with this project site by TGP. We believe, using our best professional judgment and observations
on site, that with such violations and issues still persisting a year and half after project completion,
permitting the NEUP project will not protect the Exceptional Value and High Quality wetlands and
streams that would be crossed by TGP’s NEUP pipeline project. With these special protection
watersheds being crossed multiple times, how is this cumulative impact being considered and quantified for
the project and what permit requirements will ensure the steep slopes, compacted soils, decreased forest
cover does not lead to degradation of these special protection streams?

Aerial Images Documenting 300 Line Impact in Comparison to Existing ROW

This image illustrates the western portion and the new cut Tennessee Gas 300 Line (red arrow). Note the significant change in
width of the TGP 300 Project. The blue arrow shows the existing ROW that would be widened by the proposed NEUP project.
Location: Partially Delaware State Forest Lands, Pike County, PA, north of Pike County Park off Schocopee Road, Milford PA Accessible from AR 9 and 9a.
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Aerial Images Documenting 300 Line Impact in Comparison to Existing ROW

This image illustrates the western portion and the new cut Tennessee Gas 300 Line (red arrow). Note the significant change in
width of the TGP 300 Project. The blue arrow shows the existing ROW that would be widened by the proposed NEUP project.
The yellow arrow depicts one of several water bars that could permanently change the hydrology of the adjacent wetlands by
diverting water away from the wetland. Location: Partially Delaware State Forest Lands, Pike County, PA, north of Pike County
Park off Schocopee Road, Milford, PA. Accessible from AR 9 and 9a.
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Analysis of Permanent Impact to W038 – Savantine Wetland Complex
According to TGP’s 300 Line Project, Appendix P diagrams and documentation of the Savantine Wetland,
(Wetland Impact W038) A 30" diameter steel natural gas transmission line crossing of approximately 517
feet of PFO/PSS/PEM wetland (EV), by means of open trench cut, with temporary wetland impacts of 1.19
acre (Lat: 41°22` 41.9"; Long: -74°51` 48.6") in Milford Township. (Pa Bulletin E52-217 Vol 41-19)
71.5’ x 531.58=38000ft² = 0.87236ac
West boundary x southern boundary

(300 Line Project Appendix P)
Permanent impact 0.12ac = 5,227.2ft²
Before 10-16-2010 and after 9-12-2012
photos of W038 from Google Earth
distance measured using ruler tool taken
off of visible silt fencing marking the
wetland boundaries.
North 474’
East 122.4’
South 531.58’
West 71.5’
In conclusion, measurements taken along
the silt fence marking the wetland
boundaries were approximately 0.87
acres, similar to the projected temporary
impacted area of 0.84 acres. However, a
year later the impacts appear to be
permanent; exceeding the 0.12 acres of
permanent impact projected by
Tennessee Gas Pipeline. The wetland is
now an open wetland (POW) rather than
a PFO/PSS/PEM and hydrology appears
to have changed due to wetland fill and
changes in elevation (see photos below).
Note: These measurements were solely
for the wetland itself, not including the
impact from the removal of mature and
understory trees along the uplands of the
construction ROW.
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The characterization of the Savantine Wetland Complex (W038), an EV wetland that feeds a tributary to
Savantine Creek, can be described currently more like a POW rather than its original wetland
characterization of a PFO/PSS/PEM as it was classified before construction of TGP. Temperatures of this
wetland indicate thermal impacts and the wetland appears to be acting as a heat sink due to its increased
depth and lack of vegetation (water temperatures below in Table 1). Summer sampling documented
temperatures in the wetland as high as 87.6 F which would not be indicative of other Exceptional Value
forested wetlands in the region.
This wetland complex was cited multiple times by PCCD as having violations associated with construction
practices. The lagging restoration, dewatering of the wetland, and potential fill piles within wetland
boundaries occurred late in the season on May 13, 2012 when thousands of young amphibians were
observed in the wetland after returning from their forested uplands in the spring. The pipeline was in
operation in November 2011 and restoration lagged behind to impact amphibian species in this Exceptional
Value wetland – occurring over 6 months after the pipeline was transporting gas. As a result, the wetland
was impacted unnecessarily multiple times and during a critical time for breeding and young-of-the-year
amphibian species. As noted by PCCD in NOVs, restoration could have occurred much sooner as the winter
of 2011 was mild.
Photos of W038 below taken 10 am on 5-13-12. There was a pump to dewater wetland that morning to extend the
wood mat bridge that was damaged. Pumps, hoses without any filtering device were observed and no E&S controls
(double hay bails etc…) - standard procedure for dewatering were not observed.

Pump to dewater ( top
picture). Dewatering of
wetland conducted
May 13, 2012 – critical
amphibian window.
Savantine wetland
complex, view facing
west – after
dewatering (bottom
picture). 5/13/12
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Savantine Wetland Temperatures:
Date

Time

7/14/12

18:02

Water Temp (C)

Air Temp (C)

Conductivity
(uS/cm)

30.9 C, 30.8 C
24.5
75.6, 77.1
(87.6 F, 87.4 F)
(76.1 F)
8/2/12
11:30
28.4, 28.6
26.0
35.1, 34.8
(83.1 F, 83.5 F)
(78.8 F)
10/11/12
11:00
11.9, 12.0
12.0
29.6, 26.2
(53.4 F, 53.6 F)
(53.6 F)
10/25/2012
9:15
11.6, 11.6
12.5
16.1, 16.1
(52.9 F)
(54.5 F)
Water temperatures taken with a calibrated electronic meter – Lamotte Conductivity/Temp Pocketester

Summer water temperatures collected in the wetland after disturbance are indicative of a warm water fishery
rather than a headwater wetland that feeds an unnamed tributary (UNT) to Savantine Creek which flows into
Saw Kill Creek, an Exceptional Value Stream and a Class A wild trout stream due to a high biomass of wild
trout that live within the Saw Kill Watershed. With the 300 Line project and the NEUP project combined,
the Saw Kill and all of its major tributaries are to be crossed by the pipeline (Saw Kill, Savantine, Craft
Brook, Pinchot, Dimmick Meadow), putting more stress on this stream which has the highest stream
designation available in the state. Exceptional Value streams are not to degrade in water quality – what
permit requirements are being implemented to ensure no degradation of this waterbody results of the project
and what monitoring will be required of TGP to document pre and post water quality conditions?

Blue arrow denotes location of W038 – the wetland complex that is part of a tributary to Savantine Creek
that flows into Saw Kill Creek, an EV stream.
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Unexplained Bubbling in Wetland Persists from May 2012 through November 29, 2012
Constant bubbling actions in W038 evident after wood timber crossing mats were removed in May 2012.
Note bubbling stirs up sediment on bottom. IR 12-26 by PCCD on 10-18-12 did not note the bubbling
action or that areas within wetland boundaries contained backfilled materials and the current size is less
than half the 517’ it was before construction of TGP. PCCD noted wetland issues should be reported to
USACE as this was not PCCD jurisdiction (Susan Beecher). As late as November 29, 2012, consistent
bubbling of this wetland is still taking place. Peter Demicco, groundwater hydrologist and expert, observed
this wetland on November 29th. Mr. Demicco noted if bubbling (presumably methane) was caused by
decaying material, this material should have been fully decomposed by this late date if it was natural
decomposition. Could there be an issue with the pipeline or a breach?
DRN W038 10-11-12
Photo 100_2038

DRN W038 10-11-12
Photo100_2041
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DRN W038 10-11-12

Photo 100_2041

DRN W038 08-02-12
Photo 100_1029

Photos: November 29, 2012. Savantine Wetland Complex (W038). Note fill within wetland (red arrow).
Note phragmites patch appearing to spread to the north side of the wetland possibly due to disturbance.
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May 13, 2012. Phragmites australis patch in old existing ROW. This invasive plant will spread into the remaining
new disturbed wetland and expanded ROW if not addressed (see picture above from Nov 29, 2012 field visit where
invasive weed appears to have spread on north side of wetland). Studies indicate that Phragmites can change the
hydrology of a wetland. Savantine Wetland Complex (W038) – an EV wetland.

Sinking wooden mats – photo taken May 4, 2012. Savantine Wetland Complex (W038). This evening
thousands of amphibians were heard calling from the wetland.
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Dirt piles stored within wetland boundaries. Savantine W038 complex. Photo taken May 13/16, 2012.
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Savantine Wetland (W038). Note ice forming where obvious bubbling of wetland persists six months after
disturbance in May, 2012. Photo taken 11/29/12.

Small trees planted in wetland area will likely not survive deer browse and evidence of browse is already
evident on many of the small saplings. TGP should be required to plant trees above the browse line.
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Large march piles evident along TGP 300 line on DCNR lands - mulch is piled greater than 12 inches in
depth adjacent the TGP ROW in many areas along the ROW. In this photo, Kevin Heatley believes wetland
areas have been mulched. Photo taken 12/2/12, of Wetland 038a. Heatley standing outside ROW in picture.
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Characteristic large mature trees noted in TWS and ATWS areas along non-collacted section of Loop 323.
By clearing large trees and forests, thermal impacts to nearby wetlands and waterbodies will develop.
Canopy cover will take decades to grow back to existing conditions and impacted and changed soils could
impact that growth in the first place. Photo taken 8/24/12. Cummins Hill section of line.
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Craft Brook Complex

Photo of 300 Line Crossing at Craft Brook located east of AR-9 on Delaware State Forest. 11/29/12. Note
stream cutting over gravel ROW/trail. This path on the existing TGP ROW was blown out and culverts
removed during the summer months (see past information provided in September).

Wayne County 300 Line Field Reconnaissance
On May 5, 2012 DRN visited sections of the 300 Line located in Wayne County. Findings regarding
wetlands and stream encroachment included the following (photos available upon request):
Beech Grove Rd – check dam appears to be impacting wetland flows and draining water off the wetland site
and onto the macadam road. Wetland hydrology appears to have changed at this pipeline crossing.
Wayne County Fairgrounds, Dyberry Creek Pipeline Crossing, of Rte 191 (MP 18.5) – soil piles remained
in floodplain (Access 10) – erosion and sloughing occurring along the right bank.
Cliff Street – Carly Brook Tributary - Preserved Top Soil Piles evident in agricultural areas – (While areas
like the DCNR lands does not require top soil stockpiling which likely results in the poor vegetation growth
evident at sites where topsoil is not preserved.)

Proposed NEUP – Loop 323
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Macroinvertebrate Monitoring
Delaware Riverkeeper Network conducted macroinvertebrate sampling utilizing PA DEP benthic protocols
- sampling approx. 200 feet downstream of proposed pipeline crossings for Pinchot Brook, Dimmick
Meadow, Deep Brook, and Crawford Brook on May 26, 2012 to document existing conditions of these
tributaries. The pipeline white marker was used to pace 200’ downstream of the centerline. Water quality
data was also collected at that time and a habitat assessment was conducted. This monitoring was
conducted in coordination with PCCD who sampled macroinvertebrates along additional tributaries to be
crossed by NEUP. Benthic samples were sent to an approved certified laboratory and a 200 sub-sample was
analyzed using DEP’s Index of Biotic Integrity. Results indicate very good to excellent conditions for these
streams and all streams had a high taxa richness and healthy population of sensitive invertebrates. (Note that
sampling was conducted at the very end of the sampling window and earlier sampling likely would have
resulted in even more diversity). What permit requirements will ensure this diversity is protected and not
degraded? All streams crossed by NEUP on the Pennsylvania side in Pike and Wayne Counties are High
Quality or Exceptional Value. Data is available upon request. See attached excel file for data.

Visual Assessment Monitoring
DRN scientists walked the majority of the Pennsylvania portion of the Loop 323 NEUP. We photo
documented and video-taped wetland and stream conditions along the entire length. Steep slopes are a
major concern along much of the proposed route and the fragmentation that will result with the section of
the Loop that is not co-located with the existing ROW is a big concern. The area outside of the ROW
(known as the Milford Loop) has limited disturbance in its current state and the addition of a 100 foot new
ROW will impact old-growth forest in the area.
Dimmick Meadow Photos

5/5/12 Approaching Dimmick Meadow pipeline ROW – this ROW would be widened with NEUP. Note
monotypic understory in existing ROW consisting of predominantly hay-scented fern.
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Dimmick Meadow – just downstream of route of NEUP pipeline crossing. Dimmick Meadow is a tributary
to Saw Kill Creek, Exceptional Value Streams.

Pinchot Brook Photos
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May 26, 2012. Existing ROW across Pinchot Brook. This ROW would be significantly widened. Note
already existing stand of invasive phragmites in this wetland along the ROW.
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Non Co-Located Section of the NEUP Along Loop 323
Below only a few images with captions showing characteristic wetlands, seeps, and streams within the
mature forest along Cummins Hill. All photos include areas that will be cut through directly by the NEUP
in areas where no current ROW exists. Based on evidence from the existing ROW and the recent
construction of the 300 Line, it is clear that this landscape will be negatively impacted, fragmented, and
altered permanently both hydrologically and within the cleared community which is currently mature forest.
The EV and HQ streams and wetlands will experience increased water temperatures, increased light and
lack of canopy, decreased CPOM and other organic material for macroinvertebrates, and compaction and
consolidation of the soil structure, to name just a few of the foreseen impacts. Invasives will also likely take
hold leading to decreased diversity in plant life. Protecting headwater streams, such as these, is recognized
by stream scientists as an important indicator to effect stream quality farther downstream (Stroud Water
Research Center). Hundreds of catalogued photos and video are available upon request.

L4W091 – Palustrine Forested Wetland (PFO)- Pipeline Crossing Length – 16 feet.
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Photo taken 5/26/12. Note red arrow denoting white pipeline marker to indicate placement of
pipeline.
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Based on flagging observed this feature appears to be just upstream of the center line marker to the
pipeline. Note blue stream flagging by TGP. Photo taken 5/26/12.
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5/26/12 Characteristic woodland spring/wetland indicative of much of the area along the proposed NEUP.
Other observations within the non co-located pipeline ROW that are of concern and that need to be
addressed and considered to determine if this permit should be granted include:
-

-

-

Steep slopes along many of the stream crossings are inevitably going to discharge sediment into
nearby streams and wetlands.
Temporary workspaces and additional temporary work spaces in some instances appear to be
targeting very large mature trees within the forest. Is this for timbering purposes? If so this in some
instances may be high-grading the forest as cutting the most mature seed trees out of a forest can
cause forest degradation for future generations.
Work space areas are often located too close to streams and wetlands.
Red efts, leopard frogs, green frogs, ringneck snakes are some of the animals we encountered along
the existing ROW.
Localized areas of Japanese stiltgrass, an invasive plants that will spread dramatically along the
pipeline corridor due to this disturbance. This will decrease diversity in the forest and lead to a
permanent change. (mile-a-minute weed in small patches also located on the NJ backwaters).
The majority of these crossings include open cut trenching which will forever change the topography
and likely the hydrology of these Exceptional Value and High Quality wetlands, streams and
habitats.
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-

-

Compaction of soil will ultimately help lead to differences in hydrology of the wetlands and streams.
Soil samples were taken along the existing 300 Line on November 29, 2012 and simply attempting
to dig along the ROW in comparison to digging in the nearby adjacent intact forest indicated severe
compaction along the ROW – which further explains the poor germination of plants.
Wood turtles have more protections on the New Jersey side than on the Pennsylvania side. This is
troubling since wood turtles are also in decline in Pennsylvania.
TGP states Indiana Brown Bat are only found on the far eastern portion of the ROW and bog turtle
Phase I and Phase II surveys conducted were sparse. (this is explained more in a letter to the
USFWS).

In closing, please note this is just a portion of the data and information Delaware Riverkeeper Network has
for the 300 Line and the NEUP proposed line. We are happy to share more organized photos and video of
the NEUP project for Loop 323 and 321 and our observations if it would assist in better protecting and
preserving one of the most pristine and intact areas remaining in the Delaware River Basin. Thank you for
your time and your attention to this urgent matter. If you have further questions, would like to visit on site,
or would like more information, don’t hesitate to contact us at 215-369-1188 ext 110.

Sincerely,

Faith Zerbe
Monitoring Director, DRN

cc. EPA Region 3
Carol Collier, Delaware River Basin Commission
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Joe Zenes
Environmental Scientist, DRN

Breakout Violations Per Inspection - TGP 300 Line

Cited Violation
Failure to maintain effective E&S BMPs
Site conditions present a potential for
pollution to waters of the Commonwealth
Sediment or other pollutant was
discharged into waters
Failure to implement effective E&S
control BMPs
Failure to provide temporary stabilization
to earth disturbance
Failure to provide permanent stabilization
to earth disturbance
Violations of Clean Streams Law

Report 11-08
(9/10/11)
X

Report 11-09
(9/13/11)
X

Report 11-10
(9/16-17/11)
X

Report 11-07
(8/31/11)
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Summary (*note: likely conservative number since on each site there could be multiple instances of each violation)
Failure to maintain effective E&S BMPs
14
Site conditions present a potential for
pollution to waters of the Commonwealth
Sediment or other pollutant was
discharged into waters
Failure to implement effective E&S
control BMPs
Failure to provide temporary stabilization
to earth disturbance
Failure to provide permanent stabilization
to earth disturbance
Violations of Clean Streams Law
Total*
*The above violations are from Pike
County, PA with a date range from
7/26/11 to 6/21/13

14
14
17
2
2
21
84

Report 11-06
(8/24/11)
X

Report 11-05
(8/15/11)

X

Report 12-21
(3/15/12)

Report 12-22
(4/11/12)

X
X

X

X

X

X

es of each violation)

Report 11-04
(7/26/11)
X

X

X

Report 11-12
(9/26/11)
X

X
X

X

X

X

X

X

X

X

Report 11-11
(9/20,21/12)
X

Report 11-13
(9/28/11)
X

Report 11-14
(10/5/11)
X

Report 11-16
(10/17/11)
X

X

X

X

X

X

X

X

X

X

X

X

Report 11-17
(10/21/11)
X

Report 11-18
(11/4,5/11)
X

X
X
X

X

X

X

X

X

X

X

Report 11-19
(12/13/11)

Report 12-20
(2/15/12)

Report 12-23
(6/6/12)
X

X

X

X

X

X

Report 12-26
(10/18/12)

Report 13-29
(6/21/13)

X
X

X
X

X

X

X

X

Breakout Violations Per Inspection - Columbia 1278
Report 11-04
(6/17/11)

Report 11-06
(6/24/11)

Report 11-08
(7/5/11)

Report 11-10
(7/14/11)

Failure to maintain effective E&S BMPs
Site conditions present a potential for
pollution to waters of the Commonwealth
Sediment or other pollutant was
discharged into waters
Failure to implement effective E&S
control BMPs
Failure to provide temporary stabilization
to earth disturbance
Failure to provide permanent stabilization
to earth disturbance

X

X

X

X

X

X

X

X

X

X

X

X

Violations of Clean Streams Law
Failure to comply with permit conditions
Failure to implement effective PCSM
BMPs

X

Cited Violation

X

X

X

X

Summary (*note: likely conservative number since on each site there could be multiple instances of each violation)
Failure to maintain effective E&S BMPs
9
Site conditions present a potential for
pollution to waters of the Commonwealth
Sediment or other pollutant was
discharged into waters
Failure to implement effective E&S
control BMPs
Failure to provide temporary stabilization
to earth disturbance
Violations of Clean Streams Law
Failure to comply with permit conditions
Failure to implement effective PCSM
BMPs
Total*
*The above violations are from Pike
County, PA with a date range from
6/17/11 to 4/27/12

15
9
3
9
15
6
7
73

Report 11-11
(7/26/11)

Report 11-12
(7/28/11)

Report 11-13
(8/9/11)

X

X

X

X

X

X

X

X

X

X

X

ces of each violation)

X

Report 11-15
(8/30/11)

Report 11-16
(9/7/11)

Report 11-17
(9/28/11)

Report 11-18
(10/21/11)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X
X

X

X

X

X

Report 11-19
(12/1/11)

Report 11-20
(12/14/11)

Report 12-21
(2/22/12)

Report 12-22
(4/27/12)

X

X

X

X

X

X

X

X

X
X

X
X

X

X

X

X

X

X

GeoSystems Consultants, Inc.
165 Indiana Avenue, Suite 2
Fort Washington, Pa 19034
Proj No:
Date:
File No.

2012G207
11-Jan-13
2012G207LS1

Project Name:
Reviewed By:

TGP-NEUP
DMH

Location
Sample

Description

Type

TV-1
TV-2
TV-3
TV-4
TV-5
TV-6
TV-7
TV-8
TV-9
TV-10

Compacted
Compacted
Natural
Natural
Compacted
Natural
Natural
Compacted
Compacted
Natural

10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube
10-inch Shelby Tube

G-1
G-2

Natural
Compacted

Bucket/Grab
Bucket/Grab

Lat

Long

41.375500
41.375525
41.375703
41.375703
41.374660
41.374870
41.374980
41.374280
41.373990
41 373691
41.373691

-74.858090
-74.858169
-74.857933
-74.857940
-74.856380
-74.856150
-74.855870
-74.854570
-74.854550
-74 854785
-74.854785

Client: Meliora Design , LLC
Proj Eng: Ruth Ayn Sitler, P.E.

In-Place Nuclear Density Test
Dry
Wet
Moisture
Density
Density
(pcf)
(pcf)
%
92.8
112.1
20.7
116.0
133.1
14.4
75.8
106.1
40.1
84.4
105.5
24.2
110.4
128.9
16.7
90.7
108.1
19.2

Laboratory Test Results
Dry
Wet
Organic
Moisture
Density
Density
Content
(pcf)
(pcf)
%
%
96.3
132.1
27.1
3.9
110.8
143.8
23.0
1.9
101.2
113.9
11.1
5.0
103.2
137.1
24.7
2.8
107.6
146.9
26.8
3.0
93.5
132.4
29.4
2.5
53.8
57.9
7.1
5.5
102.6
138.5
25.9
6.6
111.3
154.4
27.9
2.7
82 4
33 0
6
0
82.4
123
33.0
6.0
35.9
23.6

3.0
3.7
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10

1

0.1

0.01

0.001

GRAIN SIZE - mm.
% Gravel
Coarse
Fine

% +3"

0.0

26.0

Coarse

22.5

4.7

SIEVE

PERCENT

SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

1.5
1
3/4
1/2
3/8
#4
#10
#20
#40
#60
#100
#200

100.0
73.7
74.0
59.5
58.5
51.5
46.8
39.8
33.5
28.2
22.7
17.4

% Sand
Medium

13.3

% Fines
Fine

Silt

16.1

Clay

17.4

Soil Description
silty gravel with sand with wood

PL=

Atterberg Limits
LL=

D90= 33.9420
D50= 4.0559
D10=

Coefficients
D85= 31.8605
D30= 0.2958
Cu=

USCS= GM

Classification
AASHTO=

PI=
D60= 12.9432
D15=
Cc=

Remarks

* (no specification provided)
Source of Sample: Compacted

Date:

GeoSystems
Consultants, Inc.
Fort Washington, Pennsylvania
Tested By: A. Njia

Client: Meliora Designs, Inc
Project: TGP-NEUP
Project No: 2012G207

Checked By: K. Nordeng

1/2/2013

PERCENT COARSER

PERCENT FINER

6 in.

Particle Size Distribution Report
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0.01

0.001

GRAIN SIZE - mm.
% Gravel
Coarse
Fine

% +3"

0.0

0.0

Coarse

17.9

8.9

SIEVE

PERCENT

SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

1/2
3/8
#4
#10
#20
#40
#60
#100
#200

100.0
91.7
82.1
73.2
65.9
59.5
52.4
42.1
29.8

% Sand
Medium

13.7

% Fines
Fine

Silt

29.7

Clay

29.8

Soil Description
Brown silty sand with gravel with wood

PL=

Atterberg Limits
LL=

D90= 8.8481
D50= 0.2196
D10=

Coefficients
D85= 6.3870
D30= 0.0758
Cu=

USCS= SM

Classification
AASHTO=

PI=
D60= 0.4470
D15=
Cc=

Remarks

* (no specification provided)
Source of Sample: Natural (Uncompacted)
Sample Number: Grab

Date:

GeoSystems
Consultants, Inc.
Fort Washington, Pennsylvania
Tested By: A. Njia

Client: Meliora Designs, Inc
Project: TGP-NEUP
Project No: 2012G207

Checked By: K. Nordeng

1/2/2013

PERCENT COARSER

PERCENT FINER

6 in.

Particle Size Distribution Report

